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S World. 
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Contemplating what we our ſelves 
are, and with how much Wiſdom and 
| Power, and (wharlays us under higher 
* Obligations) with how much Good- 
© neſs dur mot gracious Creator has thus wonder- 
eu, formed us, and daily and hourly preſery us, 
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Contemplating what we our ſclves 
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Power, and (wharlays us under higher 
Ye Obligations) with tow much Good- 


neſs our moſt gracious Creator has thus wonder- 
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about us, we ſhall again diſcover a whole World 
full of innumerable Bodics, innumerable Motions, 
innumerable Phænomena or Appearances, innu- 
merable Operations and Effects of an inexpreſ- 
ſible Number of Things; ſo that the moſt labo- 
rious and diligent Enquirers, after their indefati- 
gable Diligence, have made ſo little Progreſs, as 
to be forced to acknowledge, that all that they 
know of the Univerſe, even at this time, is but 
a {mall part of what is ſtili to be known. How- 
ever, as little as this may icem to be, it is yet ſo 
conſiderable, that it mult cauſe every Man that is 
not vainly pufted up with the Conceit of his own 
Wiſdom, to fink down into the deepeſt Humility 
and Submiſſion, when forced to confeſs a Glorious 
Creator, fiom the Contemplation of the moſt 
amazing Greatneis of his Works ; ſo that it is 
not poſſible (unleſs the Vengeance of a God un- 
juſtly blaſphem'd reſts upon him) that there 
ſhould be one fingle Soul ſo miſerably blind and 


_ unhappy, as to think it credible, after a regular 


Inquiry, that fo many and ſo wonderful things, 
chat for ſo many Ages together could continue 


without change and confuſion in their firſt ap- 


pointed Order and State, can be the effect of 
mere Chance and ignorant Cauſes. Beſides that, 
as unconceivably great and terrible as they may 
appear with reſpect to Men, they are neverthe- 
leſs compell'd by an inviſible Power and Di- 
rection, not only to concur in preſerving us alive, 
but alſo to contribute after ſuch different ways to 
our Convenience, Refreſhment and Pleaſure. 
And that we may not be ſuppos'd to advance 
this, from an Admiration merely groundleſs, (for 
Admiration may be owing to Ignorance, as well 
as Knowledge ) of the many Properties of 
Things, whoſe particular Diſcuſſion would not 


only exceed the Deſign of this Book, but even 


Out 
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our Strength and Underſtanding, let us take 
a few into Conſideration, in which the Great 
Creator and Ruler of the World has vouchſafed 
to reveal his Ways in ſome meaſure to Mankind: 
And further, ſeriouſly reflect with our ſelves, 


- whether they may not chearfully and undeniably 


ſerve to convince a Mind deſirous to know its 
Maker, that we have much more reaſon to ac- 
knowledge, in the Structure of the Univerſe, a 
Wife, Powerful, and Gracious Being, than the 
Skill of an Artificer from the moſt curious Ma- 
chine that ever was produced by the Ingenuity 
and Workmanſhip of any Man whatever. 


SEecr. II. Firſt of the Air. 


To avoid Confuſion, and obſerve ſome Order 
in the Contemplation of ſo many things, we ſhall 
begin with thoſe that are abſolutely uſeful and 
neceſſary to the Preſervation and Well-being of 
Man; therefore we ſhall treat of ATR, which is 
the principal of them all; and firſt, of ſome 
Properties thereof, and then of what Advantage 
and Service it is to Men, Beaſts, Plants, and 
other Things ; all which we ſhall briefly ſhew in 
ſome few Caſes. 


Stcr. III. The Gravity and Elaſticity of the Air. 


Tur Diligence, or rather the good Fortune, 
of the Philoſophers of the laſt Age, has brought 
to light two remarkable Diſcoveries, and which 
were entirely a Secret to all the Ancients, touch- 
ing the Conſtitution of the Air ; namely its Gra- 
vity or Weight, and its Spring, called in Latin by 


the Modern Naturaliſts, Vis Elaſtica. 
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Szcr. IV. Au Experiment concerning the Gravity 
of the Air. 


Fo « {omethouſand Years the Air was eſteem'd 
to be a Eo y ſo light, that it would never deſcend 
like Other Bodies, till the Invention of Barometers 


gave the tirſt hint to Mankind, that the Air 


might l:kewite be a heavy Body. 


And bow greatly the Experiment of theſe Wea- 
ther-Gliziies has contributed to the chief Proots 
of the Gravity of the Air, may be ſeen by the Su- 
ſpenſion ot the Cuickſilver in thoſe Tubes in 
many Cafes, which is to be aſcrib'd, firſt to its 
Elaſtic Faculty, and afterwards to its Gravity, 
which cauſes the ſaid Faculty to exert itſelf ; as 
will appear by what follows. 

Wherctore, in order to prove directly the Gra- 
Vity ana W cight of the Air, this Method ſeems 
to aftord the ſtrongeſt Proof, or at icaſt the clear- 
eſt and fimpleſt : "Take a Glaſs full of Air, and 
weigh it in a nice and exact Pair of Scales; then 
drawing out the Air as far as poſſible with an 
Air- Pump, and weigh it again, you will find that 
it was ſenſibly heavier before the Air was ex- 
hauſted than it is afterwards. The hollow Glaſs 
Balls which are commonly ſold with the great 
kind of Air-Pumps, are very proper for ſuch an 
Experiment, and bigger Glaſſes are yet more ſo. 

I find in my Notes, that ſuch a Ball or Bubble 


had loſt with its Air, ſixty two Grains of its 


Weight, which is more than ſufficient to convince 
us of the Gravity of the Air. According as we 


make uſe of bigger or ſmaller Bubbles, this Diffe- 
rence will appear greater or leſs. 
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SHC T. V. and VI. The Airs Elaflick Pacu!tr, 


proved Experimentally. 


Tus Second Property, for the Knowledge of 
which we are beholden to the Dilcoveries of 
later Years, is the Elaftick Power or pringineſs of 
the Air; whereby its Parts, like Steel Springs that 
are bent with Force, do continually endeavour 
to expand themſelves; and ſoa by their Separation 
from each other, to take up a larger Space, dri- 
ving away and preſſing on evciy Side, all thac 
makes atiy Reſiſtance to them. 

To prove this, many Experiments have been 

made by the Famous Boyle and others. The com- 
as; Method of ſhewing it is by a little Bladacr 

E (Tab. XIII. Fi. 1.) which is about as big as 
a large Gooſe Egg, when full blown. Squeere 
the Bladder ſo as to leave but a very ſmall quan- 
tity of Air init: Then having tied the Neck 
eloſe, hang it up by its String to the little Hook 
D, of the Glaſs Receiver A B C, which being 
jaid on the Plate of the Air. P amp B A, it you 
exhauſt the Air from the Receiver at F, which 
paſs'd on the outſide of the Bladder, the Spring 
of the Air in the Bladder will exert it ſelf ſo, 
that the Bladder will ſwell as if it was ftrougly 
blown up with a Pipe. 

And for a further Proof of this Elaſtick Power 
of the Air, ſeveral other Experiments, hereafter 
quoted in the proper Places, may be ſerviccable. 


Y 


SHC r. VII. The Preſſure of the Air. 


N o w that Operation or Effect which the Air 
has upon other Bodies, by this its Weight joined 
to the Expanding or Elaſtick Force of its Parts, 


is What the Moderns call the Preſſure of the Air: 
The 
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The ſurpriſing Strength of which is incredible to 
many, and the Properties in its Uſes no other 
than wonderful. 


SEC r. VIII. The Miſtakes of ſome Atheiſts. 


N o w before we proceed any farther, let us 
anſwer theſe Men, who to defend their unhappy 
Notions, viz. That there is not much Wiſdom requi- 
fite in the Direction of many things about them, al- 
ledge, That moſt of thoſe Things are either en- 
tirely at reſt, or at leaſt mov'd but very ſlowly, 
and think this a ſtrong Argument for their Aſſer- 
tions, becauſe when rhings are ſuppos'd to be 
without Motion, there does not ſeem much Wiſ- 
dom not Power neceſſary to continue them in the 
State in which they are; becauſe a flow and lan- 
guid Motion is known not to want ſo much Force 
and Direction to prevent its doing Miſchief, as 
that Motion which has more Velocity and 
Strength in it: And if this laſt be allow'd, the 
firſt carries a great deal of Probability with it, 
at icaſt in the Minds of ignorant Perſons : For 
ſeveral People fitting in a Chamber, for inſtance, 
are not ſenſible of any Force upon them from 
Powers operating externally; the Glaſs of the 
Windows, that is known to be ſo brittle, remains in 
the ſame Condition ; the Tapiſtry or Hangings 
of the Room immoveable ; not a Hair of their 
Head ſtirs; in ſhort, every thing ſeems to them 
plainly enough to be in perfect Reſt. Let em go 
abroad, and unleſs the Air be put into Motion 
by Winds or Storms, they meet with no violent 
Oppoſition, but every thing ſeems ſtill and calm 
to them, excepting perhaps ſome uncommon Re- 
volution or Changes, which, becauſe they can- 
not eaſily trace the Cauſes, ſeem to be merely 
fortuitous ; from whence they conclude, — at 
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ſuch times they are Safe and Secure enough, 
and ſtand in need of no greater Power than 
they themſelves are able to furniſh for their own 
Detence. 

This Miſtake does oftentimes render the unhap- 
py Atheiſts very eaſie tor a while, and makes them 
flatter themſelves, that there is nothing about 
them which they need to fear. But in order to 
excite different Thoughts in them, and to make 
them apprehend Matters as they really are; let 
them go on and Contemplate with us thoſe great 
and terrible Powers, which, even at the very time 
that they think themſelves to be in the ſureſt Calm 
and Stillneſs, move continually round about them, 
and they continually live in the midſt of 'em; 
which Powers, if they were not molt wondertully 
reſtrained by an Equilibrium or Balance, (and ſo 
hinder'd from hurting us, and thereby only ren- 
der'd inſenſible) would be able, as ſoon as ever 
that Equilibrium ceaſed to operate, in an inſtant 
of Time to cruſh us into Atoms. 


SES r. IN. A Deſcription of the Barometers ; and 


an Experiment of the Preſſure, and of the Weight 
of the Air thereby. 


Now to the end that this may not appear to 
any one more marvellous than true; take a Glaſs 
Tube AO (Tab. XIII. Fig. 2.) of about three 
Foot in length, and of the bigneſs of a Gooſe or 
Swan's Quill, cloſed at A and open at O; let it 


be filled with Quickſilver ; then ſtopping the Ori- 


fice O with your Finger, turn it down into ano- 
ther Veſſel of Quickſilver, as deſcribed here in 
the Glaſs BOD; then drawing your Finger 
away, the Quickſilver that is in the Tube will 
have an opportunity of ſinking down, ſome of it 
running to the other that is in the Glaſs. But it 
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is well known to all that have taken any Pains to 
enquire into the Modern Philoſophy, that the ſaid 
Quickſilver that is in the Tube will ſtop about F, 
at che height FI of 28, 29, 3o, or 31 Inches 
above the uppermoſt Superficies B D of the 
Quickſilver that is in the Glaſs Veſſel. Now 
that this happens becauſe the Air does preſs up- 
on that Part of the Superficies B D, that is out 
of the Tube, as much as the Quickſilver within 
docs upon the Part CI, which is directly under 
the Tube, will appear from the following Rea- 
ſons. | 

I. Becauſe when the Preſſure of the Air upon 
the Quickſilver B D out of the Tube is greater 
or leſs, that within the Tube does either riſe or 
tall, as is obvious in all the Barometers or Weather- 
G aſſes which are only made after this manner. 

II. This may be likewiſe deduced from thence, 
that in caſe we pour Water, Lye, or any other 
heavy Liquor to the Height WK, upon the Quick- 
filver B D, and fo augment the Preſſure with that 
additional Weight, the Quickſilver at F will be 
proportionably higher; and again lower, if wc 
draw the Water off by a Pipe or Crane, and there- 
by leſſen the Preſſure upon B D. 

III. The ſame is very plain, if we cover the 
whole with a long Glaſs Receiver, H GL, on 
the Air-Pump, and by exhauſting the Air in P, 
or in the ſaid Receiver, from thence into the 
empty Pump remove the Preſſure which this Air 
made upon the Quickſilver BD; for then we 
ſhall fee that the other in the Tube between 
T and F, will deſcend to C I, or about as low as 
that which 1s in the Glaſs our of rhe Tube, and 
riſe again to the ſame Height F, when we ler 
in the Air again to the Receiver, whereby the 
Prefl..re upon the Superficies B D may be in- 
VVV | 
IANS? Hence 
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Hence then it is plain, that while the Quick- 
filver ſtands thus ſtill in the Barometer, and in the 
Glaſs Veilel in the open Air, every ſimilar part 
7 the Horizontal Superficies of the (Quickltlver 

X (which may be ſuppoſed to paſs Tones the 
ee under the Orifice of the Tube O M) 
{ufters a like Preſlure; becauſe otherwiſe the Quick- 
ſilver would not remain at reſt, but the Parts of it 
that were more ſtrongly preflcd, would recede 
downwards; and the Parts that were Jealt preſſed, 
would be compelled to aſcend; which is ſufficiently - 
known from the Principles of Hjd: oflatich; Nr 
which reaſon then, if one ſuppoſe $ the Part N 
to be equal to OM, both of 'em will under. 0 
an equal Preſſure; for the Parts of the Quickfilrer 
RNQS, and 88 MI, being of an cqual 
Height, are likewiſe of equal Weiglit; ; ard fince 
they are at reſt, they muſt have the ſame perpen- 
dicular Preſſure the Part RS, which is in the 
open Air, will be as much preſſed by the perpen- 
dicular Column of Air T RS V, as the Part CI, 
which is in the Tube, by the incumbent Column 
of Quickſilver 2 FCI. Ard to conclude cach 
part of every thing that has Air impending over 
it, ſuffers as great a Preſſure as if there were a 
Column of Quickſilver of 28, 29, zo, or 31 
Inches upon it, according to the Heighth in which 
it is found at that time in the Barometer. 

Now, according to our Experiments, as well 
as thoſe of others, ” Quickſilver is about fourteen 
times as heavy as the like quantity of Water; and 
ſo rhe Air preſſes as ſtrongly upon every thing 
over which it is impending, as if there were 
fourteen times twenty eight Inches, or reducing 
the ſame to Feet, as if there were 32 Feet of 
Water (raking it at the very loweſt) lying upon it. 
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Sgr. X. A Barometer of Water and Lye, aid 
ſome Experiments. 


Nov that we may not be here miſtaken in the 
Deduction of Conſequences, which otten happens 
in Phyſical Enquiries (toraſmuch as when we think 
to have deduced by good Arguments a ſecond 
Phznomenon from a once made Experiment, we 
do not always find the matter of Fact to agree 
with our Thoughts ; ſince in the ſecond Trial, 
other Cauſes may likewiſe intervene and co-ope- 
rate, which we did not think of in the Deduction, 
as it happens to thoſe that exerciſe themſelves in 
ſuch Enquiries more frequently than they could 
wiſh;) I therefore took a Tin Tube of 36 Foot 
in Length, but found, tho' it had been made 
with great Exactneſs, that it was not compleatly 
Wind-tight ; wherefore there was another Tube 
of Glaſs of about the ſame length prepared, in or- 
der to make it a Barometer of Water: This was 
faſten'd to a piece of Wood, and then tied to the 


Sail of a Wind-mill, and fo let down perpendicu- 


larly, its lower end being firſt ſtopp'd with a 
Cork and Bladder; after which, it was filled full of 
Water from above, ſtopping at every turn till the 
Air got above the Water: being full, it was after 
the ſame manner carefully topp'd with a Cork 
and Bladder ; then the lower Orifice of the Tube 
that ſtood in the Water being open'd, the Water 
in the Tube immediately deſcended, but ſtood 
{till at the Height of about 33 Feet, as the Quick- 
filver does in a Barometer, till the upper Ori- 
fice being likewiſe unſtopt, and the Preſſure of 
the external Air thereby admitted, the whole 
Maſs of Water that was in the Tube ſuddenly 
ſubſided into the Ciſtern. Thus this Experi- 
ment ſhews the Agreement between the ge iy 
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Fact, and the Conſequences that we have before 
dcalced touching the proportionable Gravity of 
Water and Quickſilver; namely, that Air preſſes 


upon all Bodies with the ſame Force as Water 


would, if it were incumbent on them about 33 
Foot. | 

It any one ſhould have a Mind to try the ſame 
Experiment, but had not the opportunity of pro- 
curing from proper Glaſs- Blowers ſuch a Tube of 
36 Foot in Length, he may, as we do, make uſe 


of the broken Necks of Bolt Heads or little Chy- 


mical Phiols, which being thruſt into one another, 
may be joined with the Emplaſtrum de Minio, or 
Red Lead, mix'd with Oil of Olives, and boil'd 
up to the Conſiſtency of a Salve; and putting a 
wet Bladder over it, bind it about with a ſmall 
Packthread : This will make a Tube as perfectly 
Wind-tight for a while, and as good for the Pur- 
poſe, as if it had been one whole piece. 

Another thing which mult not be here paſt by, 
is, that the ſubſiding of the Water with an infinite 
Number of little Bladders, appeared aſcending 
thro' the Water; which did not procced from the 
external Air, but from that which was 1n the 
Water; the Cauſe of which was, that by the ſub- 
ſiding of the Water there was an empty ſpace left 
above in the Tube, and conſequently the Preſſure 
upon the Water was removd ; whereupon the 
Air that was in the Water, expanding it felt, 
aſcended juſt after the ſame manner as we ice ic 
happen in Water, under the Bell of the Air-Pump, 
when the Air that preſſed upon it at firſt is ex- 
hauſted. | 

They that deſire to be entirely ſatisfied of what 
we here mention, may fill the Tube of the Baro- 
meter (Tab. XIII. Fig. 2.) AOM, with Water 
inſtead of Quickſilver, and place it in the Glaſs 


Veſſel that is ikewiſe filled with Water up to fe ; 
| then 
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then pumping the Air out of the Receiver HG L, 
they will ſee the Water ſubſide from A to F, and 
lower, but in the mean while, numberleſs little 
Bubbles aſcending in the Water for the Reaſons 
before-mention'd ; and that thoſe Bubbles are really 
Air, and not Water it ſelt, may appear, Firſt, By 
letting the Air into the Bell again, becauſe that the 
ſaid Air remaining above at A F, will hinder the 
Water from being preſſed by the Air P, and riſing 
higher in the Tube than F. Secondly, Becauſe if 
you exhauſt the Air that is in the Receiver at P 
any farther, the Air at A F expanding it ſelf, will 
preſs the Water a great way beneath CI, or BD, 
where deſcending only by its own Weight, it would 
have ſtopp'd by it ſelf. 7hirdly, For a farther 
Proof of the aforeſaid Propoſition, you may ſee 
by taking away the Receiver HG L, and hold- 
ing a Coal of Fire near the Air at A F, that the 
Water being rarified by the heat of the Coal, will 
be preſſed down to Z F; which aſſoon as the Air 
at A F becomes cold, will aſcend again. 

I find theſe Particulars among my Notes upon 
this Experiment, to prove that 1t 1s not poſſible to 
make a laſting Barometer of Water, which would 
otherwiſe have a great many Advantages over 
thoſe of Quickſilver. If inſtead of Water one 
ſhould take Lye (which tho' it had ſtood fix Years 
in the open Air, had never admitted any Air into 
it, at leaſt as far as could be diſcover'd by the 


help of an Air- Pump) it might perhaps furniſh us 


a uſeful Barometer, and in my Opinion, even 
better than one of Water, out of which the 
Air has been driven by Bolling, becauſe after a 
while the Air mingles it ſelf again with the Water. 
I hope this Account will not be uncacceptable 
to ſuch as do not underſtand the true Properties 
of the Barometer, tho" it be now very common; 
the rather, becauſe what we have ſaid above 
| (namely, 
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(namely, that the Force with which the Air preſ- 
{es upon all things is equal to that of a Column 


of Water of about 33 Foot in Height) is ſhewn 
in all its Circumſtances; and ſo every one that 


repreſents the thing to himſelf, may conſider the 
terrible Powers which, tho' he feels nothing of 


*em, are continualiy exerting themſelves upon, 
and round about him. 


Sec r. XI. The dreadful Preſſure of the Air upon a 


Man. 


No w toſhew the incredible Greatneſs of that 
Force which the Air exerciſes upon our Bodies, 
let us for once ſuppoſe (it being too laborious and 
unneceſlary alſo to defcribe the ſame with the ut- 
moſt Exactneſs) that a Man of fix Foot in Height, 
is one Foot in Breadth from Top to Bottom, the 
broader and narrower Parts being reckon'd toge- 
ther; ſo that the Superficies of his Body, both 
before and behind, may compriſe 6 Foot each, 
the roundneſs of the Sides being counted in, it 
this Computation ſhould ſeem too large. 

Now according to what has been ſaid, every Foot 
in Breadth ſuſtains as much Weight as if there 
were a Column of Water of 30 Foot at leaſt upon 
it; we put 3o inſtead of 33 Feet here, becauſe 
the Air has a different Weight at different Times, 
and the very ſmalleſt of it will be aſufficient Proof 
of our Hypotheſis. 

And every Cubical Foot of Water weighs abour 
63 Pounds, as we have found it upon Trial, tho' 
others make it a little heavier, which may proceed 
from ſeveral Cauſes, ſuch as the difference of Wa- 
ters and Seaſons, and of the mixture of more ot 
leſs Air therein ; but this is not material, for the 
imalleſt Weight is here the ſtrongeſt Proof. 


This 
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This then being ſuppos d, altho' tins Pref: 
upon our Body is moſtly ſidewiſe, and (cxceptin; 
that upon the Head) is rather a lateral chan per- 
pendicular Preſſure ; yet it is well known to thoſe 
who underſtand Hydroftaticks, that by reaſon of 
the height of the Air, and the ſmallneſs of a 
Foot with reſpect thereto, there 1s little difterence 
between the lateral and perpendicular Preflure ; 
and he that is no Mathematician may likewiſe 
experience the ſame ; becauſe, whether he ſtands 
upright, or whether he lies all along upon the 
Ground (at which time the Air will preſs perpen- 
dicularly upon every part of his Body) he does 
not perceive the leaſt Difference. From whence 
it then follows, that upon every Superficies of 
one Foot of our Body, there always lies a Weight 
of zo times 63, that is, 1890 Pounds; and ac- 
cordingly, upon 6 Foot, which we have ſuppo- 
ſed to be the Breadth of the Body, 6 times 1890, 
that is, 11340 Pounds, with which Weight our 
Body is preſſed only before, or behind; ſo that 
if you take the whole Force of the Preſſure, 
which is equally ſuſtain'd on both ſides of the 
Body, the whole Weight will amount to 22680 
Pounds. Now to avoid any miſtake, we will 
ſuppoſe it in round Numbers to be no more than 
20,000 Pounds, which 1s certainly not too much, 


Sec r. XII. Conviftions from the foregoing O- 


ſervations. 


Now could any Body have imagined, if this 
irrefragable Truth had not been demonſtrated by 
the plaineſt Experiments, tha: when he thought 
he was free and felt nothing, he ſhould be oaded 
upon every part of his Body before and behind 
with no leſs a Weight than that of 20,000 Pounds; 


and that nothing could have ſaved him from be.ng 
cruſhed 


to the upper Orifice thereof; and (to prevent 
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cruſhed to pieces by ſo terrible a Force, than that 
exact Balance of anocher Force againſt it; where- 
by the one operates juſt as much in favour of us, 
às the other would do to our Prejudice. 

* Now that this moſt aſtoniſhing Force would be 
more than ſufficient to cruſh our Body to pieces, 


can be doubted by no Body; foraſmuch as if the 


Preſſure of 10,000 Pound Weight upon one ſide 
ſhould ceaſe to reſiſt or balance the like Weight on 
the other, our Body would feel the ſame, juſt as if 
a Weight of 10,000 Pound did preſs upon the fore- 
part of it, not only flowly and gradually, which 
yet would be enough to deprive us of Life, but 
as much as if the like Weight of ſo many Thou- 
ſand Pounds were ſuddenly caſt againſt our 
Body : For the Elaſtick Power of the Air, if the 
Balance thereof be taken away, exerts its Preſſure 
with a more terrible Velocity than can be imagin- 
ed. Now ſince every one of us is bound to ac- 
knowledge herein a Power preſerving him every 
Minute from utter Deſtruction, and that the 
ſame Power operates according to the Rules of a 
wonderful Wiſdom ; can we do otherwiſe than 
aſcribe all this to an infinitely Wiſe Director? 
And if it cannot be deduced from ignorant 
Cauſes, let the Atheiſt conſider with himſelf what 
he has to expect for ſuch blaſphemous Nega- 
tions of ſo wiſe and mighty a Being. 


S xc T. XIII. and XIV. Experiments ſbeuing the 
Preſſure of the Air, 


Nov as ſtrange as all this may appear to any 
Body, yet all they who are uſed ro Pumps, know 
that it 1s true : For if on the Top of a round 
Braſs Veſlel (Tab. XIII. Fig. 3.) which is open at 
CD, you fix a flat Glaſs A E, which is adapted 


the 
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the entrance of the leaſt External Air N, and 
mixture with that of K in the little Veſſel) thro' 
the Patlage which is between the Glaſs A B and 
the Cixicumference of the Veſlel, it being ſtopt 
with a mixture of Sheeps Suit and Wax, and ſo 
let down together upon the Braſs Piate HI, of the 
Air-Pump aud ns Leather; then the Glaſs A E 
(ke all others that are in the Air) will remain 
wholly unmoved between the equal Preſlure of the 
oppolite Air at N and K, as is ſufficiently known. 

Now that this only happens on account of the 
exact Balance of both thoſe Columns of Air, by 
means of which the Air at K preſſes the Glaſs 
upwards with juſt as much Force as the ſame is 
preſt downwards by that at N, may appear from 
hence ; foraſmuch as when the Force of the Air 
at K is never fo little diminiſhed by pumping out 
ſome of it, one ſhall ſee that the Column E ABF, 
of the external Air N, preſſing upon the other 
ſide of the Glaſs, will not only burſt it, but will 
break it all to pieces, with a Noiſe like the Diſ- 
charge of a Gun ; which to perform in the like 
manner, would require a very great Strength and 
Swiftneſs in the blow of a Hammer. 

The {aid Force of the Air appears likewiſe by 
exhauſting as far as one can the Air oat of a 
Globe of Glaſs AB (Tab. XIII. Eg. 4.) and af- 


terwards having turned the Cock E, by taking the 


ſame off and placing it in a Veſſel of Water 
LFGM, with its Orifice D downwards. Then 
turning the Cock E back again, whilſt it is under 
Water, ſo that the ſaid Water may enter into the 


Globe by the part DB; whereupon immediately | 


as ſoon as the Cock E is open'd, the Air at H and 
K, gravitating or preſſing upon the Water L M, 
which is on the outſide of the Tube DB, exerts 
its Force, cauſing the Water to ſpring thro' the 
Tube into the empty Globe with as much YO: 

2 ence 
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:4 jence and Swiftneſs as a Fountain, ſo that it will 
very much ſurpriſe thoſe that have never ſeen the 


Þke. | 
= Now the Cauſe thereof is, that by exhauſting 


#7 


the Air out of the Globe AB, the Oppoſition or 


Reſiſtance is likewiſe taken away; which other- 
wiſe, when the Globe, is full of Air, does with 
equal Force withſtand the Water to be driven up 
thro' the Tube D B, by the Preſſure of the external 
Air at H and K, is plain from hence; becauſe we 


Eno that upon admitting the Air again into the 


Globe, and putting every thing in Statu quo, there 
will not be the leaſt Motion diſcover'd in the 
Water; which being preſſed upwards and down- 
wards with equal Force 1n the Tube B D, between 
the two Powers of the Air within and without 
the Globe, reciprocally acting upon each other, 
does conſequently remain quiet, and, as far as it ap- 
pears, without any ſenſible Diſturbance. 


foregoing Obſer- 
1 vations. | | 
Now I ſubmit it to any Body, who from 
what we have here ſaid has attained to a rrue 
Idea and Conception of theſe dreadful Powers of 
the Air, whether inſtead of believing that all 


things in which he can diſcover no Motion round 


about him, do remain at Reſt; whether, I ſay, he 
is not now convinced that he is every moment of 
his Life encompaſs'd with ſuch a Force as acts up- 
bn him and every thing befides ; and of which, if 
the Wiſdom of the great Director did not hinder 
by an Equilibrium, from exerting all its Strength 
pon him, the half only would ſuffice to cruſh him 
and every thing elſe breathing, to pieces ; and con- 
ſequently, whether he can imagine, that it is by 
mere Chance only, and without any Wiſdom, that 

Vol. II. C while 


2 I Reiginns Philoſuphet, 


the entrance of the leaſt External Air N, 

mixture with that of K in the little Vellel) Foe 
the Patlage which is between the Glaſs A B and 
the Cricumtercnce of the Veſlel, it being ſtop: 
with a mixture of Sliceps Suit and Wax, and ſo 
let down together upon the Braſs Plate H, of the 
Air-Pump aud its Leather ; then the GluiS A L 
(bke all others that arc in th 2 Air) will remain 
wholly unmoved between the equal Pre ſlure of the 
oppoſite Air at N and K, as is ſaſſiciently known. 

Now that this only happens on account of the 
exacc Balance ot both thoſe Columns of Air, by 
means ot Which the Air at K preſſes the Glafs 
upwards with juſt as much Force as the fame i- 
preſt downwards by that at N, may appcar frow 
hence; toraſmuch as when the Force of the Ait 
at K is never ſo little diminiſhed by pumping out 
ſome of it, one ſhall ice that the Column E ABF. 
ot the external Air N, preſſing upon the othei 
ice of the Glaſs, will not only burſt it, but will 
break it all to pieces, with a Noiſe like the Diſ- 
charge of a Gun ; which to perform in the like 
manner, would require a very great Strength and 
Swiftneſs in the blow of a Hammer. 

The {41d Force of the Air appears likewiſe by 
exhauſting as tar as one can the Air ont of a 
Globe of Glaſs AB (Tab. XIII. Eg. 4.) and af- 
terwards hav ing turned the Cock E, by er thc 
fame off and placing it in a Veſſel of Water 
LF GM, with its Orifice D downwards. Then 


turning the Cock E back again, whillt it is under 


Water, ſo that the ſaid Water may enter into the 
Globe by the part DB; whereupon immediately 
as ſoon as the Cock E is open d, the Air at H and 
K, gravitating or preſſing upon 'the Water I. M. 
which is on the outſide of the Tube DB, exerts 
its Force, cauſing the Water to ſpring thro the 
Tube into the empty Globe with as much Vio- 
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lence and Swiftneſs as a Fountain, ſo that it will 
very much ſurpriſe thoſe that have never ſeen the 
like. 

Now the Cauſe thereof 1s, that by exhauſting 
the Air out of the Globe A B, the Oppoſition or 
Reſiſtance is likewiſe taken away; which other- 
wiſe, when the Globe, is full of Air, does with 
equal Force withſtand the Water to be driven up 
thro' the Tube D B, by the Preſſure of the external 
Air at H and K, is plain from hence; becauſe we 


know that upon admitting the Air again into the 


Globe, and putting every thing in Staty quo, there 
will not be the leaſt Motion diſcover'd in the 
Water; which being preſſed upwards and down- 
wards with equal Force in the Tube B D, between 
the two Powers of the Air within and without 
the Globe, reciprocally acting upon each other, 
does conſequently remain quiet, and, as far as it ap- 
pears, without any ſenſible Diſturbance. 


S r. XV. Convictions from the ſoregoing Ol ſer- 


vations. 


Now I ſubmit it to any Body, who from 
what we have here ſaid has attained to a true 
Idea and Conception of theſe dreadful Powers of 
the Air, whether inſtead of believing that all 
things in which he can diſcover no Motion round 
about him, do remain at Reſt ; whether, I ſay, he 
is not now convinced that he is every moment of 
his Life encompaſs'd with ſuch a Force as acts up- 


on him and every thing befides ; and of which, if 


the Wiſdom of the great Director did not hinder 
it by an Equilibrium, from exerting all its Strength 
upon him, the half only would ſuffice to cruſh him 
and every thing elſe breathing, to pieces ; and con- 


ſequently, whether he can imagine, that it is by 


mere Chance only, and without any Wiſdom, thar 
Vol. II. C | while 
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while he walks in the midſt of it, he is preſery*d from 
the fatal Effects thereof; the rather, if he does at | 
all refle& upon the following wonderful manner of 
ſach Preſervation. As fiſt, that a very ſmall Quan- 
tity of the Air, and which is hardly worth naming, | 
ſhould be capableof making a Reliitance, and of ba- 
lancing an unſpeakable greater Quantity thereof, 
and hinder it from cruſhing molt of the things 
that are under it. Secondly, that beſides ſuch a Re- 
ſiſtance, the aforeſaid ſmall Quantity of the Air does 
equally operate and gravitate with all the reſt of 
the Air extended even to the Clouds and higher. 
Now as the firſt hinders every thing from being de- 
ſtroy'd, the ſecond is no leſs uſetul to Men, tho' 
they are capable of uſing but a very little thereof. 


Sgr. XVI. A little Air reſiſts a greater quantity. 


| 
| 
{| 


O x x may ſee an Inſtance of the firſt in Tab. XIII. 
Fig. 3. where a Glaſs A B, impervious to the Air, 
is placed upon a little Veſſel ABC D; which 
ſtanding upon the Braſs Plate and its moiſten'd 
Leather HI, is thereby cloſed at Bottom, as it may 
be after another manner, if People will, ſo that the 
little Air at K, remaining incloſed therein, makes I 
ſo equal and ſo compleat a Reſiſtance againſt the 
Air E A B F (which otherwiſe, as we have ſhewn 

above, breaks the Glaſs, and being extended 
from the Top of the Clouds down to the Earth, 
does a thouſand times ſurpaſs the Air at K, both 
in Quantity and Gravity) that the Glaſs A B, tho 


| never ſo thin and brittle, is not in the leaſt hurt 
thereby. | 
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Secr. XVII. A little Air gravitates as ſtrongly as 
a great deal. 


Tu R Second, by which we ſce that a ſmall quan- 
tity of Air (beiides the Reſiſtance abovemuntion'd) 
does likewiſe gravitate and preſs cquaily with the 
whole external Air, may be firſt proved by Tab. 
XIII. Fg. 2. where the Quick filver in the Baro- 
meter AI, with its little Glaſs B X, ſtanding in 
the open Air, is thereby raiſed and ſ. ſpended to 
the Heighth F IJ. Now it you cover the whole 
with the Glaſs Receiver HG IL, fo that no Air 
beſides that which is in the Receiver can act upon 
the Quickſilver at BD; yet you wili {-c that that 
which is in the Tube will preſerve the 1h Height 
of F I. So that it is here proved unanſwerably, that 
the Air in the Receiver, how little ſoever it be, 
gravitates as ſtrongly, yea even more upon the 
Quickſilver B D, than the whole external Air had 
done before. 

But in Tab. XIII. g. 5. you may have an oc- 
cular Demonſtration of it, it you place a long 
Tube FO (like that of a Barometer, but open at 
both ends) in a little Glaſs Veſſel GK P Q, thruſt- 
ing it thro' the Covering of the ſaid Glais Veſlel 
G K at I, and cloſing it round about; into this 
Veſſel you muſt pour thro' the little Hole at N, 
(which was ſtopp'd before with a Screw) ſome 
Quickſilver, till it riſe up ro B D, a good deal high- 
er than the End of the Tube O, whilſt the reſt of 
the Veſſel BD G K, has nothing but Air in it. 
Then ſtopping again the little Hole at N with the 
Screw, ſet the whole Apparatus under the Receiv- 
er HS L, and exhauſting the Air VV, you will ſee 
that the little included Air at G B D K, will loſe 
its Reſiſtance, and preſſing upon B D, by its rari- 
fying and expanſive Faculty, will force the Quick- 

| C 2 filver 
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ſilver in the Tube to aſcend to the Heighth of F; 
which was about the ſame with that at which the 
Quickſilver remained ſtanding in a Barometer, 
when ſuſpended by the Preſſure of the whole Air. 


SEC. XVIII. The Difference between the Gravity 
and Elaſticity of the Air. 


Now the firſt (that is to ſay, the Reſiſtance 
which a ſmall Quantity of the Air makes againſt 
a greater) is common to all other Liquids, accor- 
ding to the wonderful Laws of Hydreſtaticks, to 
which the weight of all Fluid Matters ſubmits it- 
ſelf in its Operations. Accordingly, we ſee that 
all Liquors preſs'd upon, do either preſs recipro- 
cally, it they be claſtical, or otherwiſe refiſt like 
ſolid Bodics ; as may be experienced in a cloſed 
Syringe or Air-Pump, in which there is either 
Water or Air; this laſt Effect however, ought to 
be rather aſcribed, as we think, to the Air's Ela- 
ſtick Faculty, than the Weight thereof, which ap- 
pears from hence, that the weight of the included 
Air GB D K, does hardly bear any Proportion to 


that of the Quickſilver in the Tube FI; and 


again, becauſe if we ſhould fill the ſpace G BD R, 
where the Air is, with a heavier Matter, or with 
Quickſilver itſelt, the Quickſilver in the Tube 
(tho' the Air were exhauſted out of the Bell) 
would not riſe higher than I. 


SEC. XIX. How the Elaſtick Power of the Air 
works by the Gravity thereof. 


Now in order to underſtand in ſome manner, 
how the Weight of the Air and the Spring there- 
of, do produce theſe their Operations with one 
another, we muſt repreſent to ourſelves, that in 
Tab, XIII. Fig. 6. there is a Column of Air, A,H, 
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conſiſting from Top to Bottom of a great number 
of Air Particles, ſuch as A, B, C, D, E, F, G, P, 
Cc. each of which have a certain Weight, where- 
by they gravitate upon thoſe that are under them. 

We muſt like w iſe ſuppoſe, that in each of them 
(of what Figure ſoever they be) there is an inhe- 
rent Elaſtical Power, by which, like the Steel 
Springs of Watches, Cc. being bent together, they 
endeavour to expand themſelves again with the 
ſame force wherewith they were bent. | 

From hence it follows, that the lowermoſt 
Parts of the Air, G and P, &c. bearing the Weight 
of all thoſe that are above em, muſt be more bent 
than thoſe that are higher and bear a leſſer Burden, 
as ABC; for which reaſon the undermoſt, PG, 
endeavouring more forcibly to reſtore themſelves, 
will preſs the Body I K, that ſupports them, with 
more violence, as thoſe that ſtand above the Body 
N O, do the ſame. 

And ſo far the Point H bears no more than the 
Weight of all the Air-Particles A,B,C,D,E,F,G,P, 
Cc. which ſtand upon one another, without any re- 
markable Alteration of the Elaſtick Power. 

But if we proceed further, and place another 
ſolid Body between theſe Air Particles, thereby 
cutting off thoſe that are at P and G from the 
aforeſaid Column, and likewiſe encompaſs the 
place LIK M by ſolid Bodies, in ſuch manner, 
that the Air Particles, P and G, are entirely ſepa- 
rated from the others. If now (as in Water which 
has little or no Elaſticity) the Parts P and G did 
preſs by their Weight only upon the Body I Kat 
H, the ſaid Body I K, would be ſo much leſs 
preſſed than before, that the Body L M was 
placed above G; foraſmuch as I K does now only 
bear the Weight of P and G; whereas it had 
born before, the weight of all the Parts of the Air 
of which the whole Column AP conſiſted 
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| But ſuppoſing on the contrary, that the Parts 
A,B, C, D, E, F, G, P, had all, like the Air, an 
Elaſtick Faculty, and ſhould again endeavour to 
| expand themſelves in Proportion to the Preſſure of 
1 thoſe above them, the Body I K; will then be 
1 preſſed as much by theſe two Parts P and G, as it 
1 was before by the whole Column of Air from A 
| | to P; for ſince the Parts P and G, that were cut 
off, are continued in the ſame Inflection, by the 
Reſiſtance of the ſolid Body LM, which they 
had acquired by the weight of the incumbent 
Parts A, B, C, D, E, F; their Expanſive Faculty, 
and conſequently the Gravitation or Preſſure which 
they make upon the Body I K at H, will remain 
equally great. 

And thus we ſee, that the weight of the Air 
| Particles, bearing upon one another from A to 
| | P, do preſs the lowermoſt PG; and bending the 
ſame, do encreaſe their Elaſtick Force ; ſo that 

| | how little ſoever they might have been, whilſt by 

F* the Reſiſtance of a ſolid Body ILMK, they were 
WM hinder'd from expanding themſelves farther, theſe 
few Parts P G, that are cut off and excluded from 
the :-it, do preſs the Body I K, upon which they 
act, as much as if the whole Column of Air A P 
remained over them. 

Now, that this laſt obtains in the ſeparated Parts 
of the Air, has been lately ſhewn in F. xvii. from the 
Effects of the included Air in the Place G BD K. 


SECT. XX. The Air that bears moſt Weigbt is moſt 
compreſſed. 


War we have juſt now ſaid, namely, that 
the undermoſt Parts of the Air, P and G, being 
preſſed by a greater weight of thoſe that are 
above them, will be more compreſſed than thoſe 
of D and E, which have the ſhorter Column of 


Air 


— 7 4 
Z 


I 


14 
Inman 


IE. 


1117 


' wit III Fife N 


TIT 


II 


di 1; 
n 
2 = =_ 


= — 
„„ „ „ 
—U— ——— 
2 „4 
25 


2 „ 


1 


OO — — 


e 


111111161 


eien 


© 


Þ7 


eee 


: 
4 


2 


W 


PTY PEPE EE ET PPT TT FOE THER TTLLAGATULY 


— 
—— 


ALTETTEVLEEEESVITERELETEY ap FE FER FE EL EE MAE ERREHETRE RET: 


NAURU 


* 


LLL 


eunuenene, i! We THI 
wa Mt e 
e e 
ee a alt Why 
MAT. l, H MIRA "nn 11 | Wl | U I 
Waben neee 
WHALING Tb 
ee Ke 
Want | eu Ma 
e e 
une | A | 
et J e 
ane WM Ml U | | f 1 | | ql! 
1h 1! Mt N | d tate 
Tizi Mal IN "ky 10 In l 
MOYMURUHARIMY | ö Ei 
Kn IRMMIWARAL | KAR 
ity in WH l | | WHAT if at 
eee tet td 
dt ee 
1 OTng e 
eee eg 
et eee 
| | | [1 
et e 
ae Tee 
We et 
WA nn Ml | | HINA e 
WU) [ff ü d RUIN 
drt J JH MAYA KMIMINK 
uni UNA HIM 
nc l e 
Unten WM 11} 1 1 | | [ lj | 1 1 
B = === 
— — — 


(HM 
Aut 


Il! 


MHHHTUINHLHHEHETLEETEEEELEHETRHTREE 


2 — 


22785 — j 0% T —— e 
jj i WM 


CESSES r5 foes eee 
Ou rr e449 %%% 


10 * 


11 


* 


4 (mmne 


. 
430 Mmm 


III eee, 
EEE 


Jo of per A 
Nel 779 e 


—_ — — !—— —T;e — — — ä H— 
—— —ñ— —— — ———— — — — — — — — a — 
— — — — — — — — 
— —— —— — — — — — — — —œ— — — 


- 


YF A 


* 


797], 
HT i 


5 


19 


rf v1 PUR), 
7 — 


* 


Y 


„ aauαν u el 


9, 


a 7 noy/ 


2. muy 
4. 


2 
Du., e 


* 


ILL II. 


” # 
94 „„ 


. 
BI 


* 
wh - 5 WY 4 


4 * 


. 


_— 


The Religious Philoſopher, 389 
Air, A C, over them, and conſequently a leſſer 
Weight, may be proved by the following eaſie 
Experiment among others : Take the Tube of a 
Barometer (Tab. XIV. Fg. 1.) let it be open at I, 
and ſhut at F ; fill it with Quickſilver ſo far as to 
leave a little Air at the Top of it; then ſtop the 
Orifice I with the Finger H, and turn it ſuddenly 
upſide down, ſo that the Finger which was before 
at the Top, may now be at the Bottom. This 
being done, you will ſee that the Air that remained 
in the Tube, and which, by the inverting thereof, 
does now bear the Preſſure of the whole Column of 
Quickſilver, will be immediately contracted into a 
much narrower ſpace than it was at I; and that 
as it aſcends thro” the Quickſilver from I to F, it 
w1ll continually poſſeſs larger Spaces, becauſe the 
incumbent Quickſilver does continually loſe of its 
Heighth above it ; and therefore the higher theſe 
Air-Bubbles come, the leſs Weight they feel; and 
this is the reaſon why they appear to us larger at 
A than at I, at B than at A, at C than at B, and 
ſo on, till they have got up as high as F, where 
being no longer preſſed, they are expanded to the 


utmoſt Bigneſs. 
We may likewiſe ſee the ſame Appearances, but 


with leſs difference of Size, if we fill the Tube 
with Water inſtead of Quickſilver: From whence 
it may be then concluded, that the Air which 
bears the greateſt Weight, is alſo the moſt com- 


preſſed. 


S Ec r. XXI. Air that is moſt Compreſſed, is moſt 
Elaſtical. 


Now that the Air that is moſt compreſſed, 
does make the ſtrongeſt Efforts to dilate or expand 
itſelf again, and accordingly preſſes more power- 


fully upon all the Bodies about it (beſides, that the 
C 4 ſame 
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ſame appears from the Wind-Guns, and the little 
Fountains of Hero Alexandrinus) may be prov'd by 
a very eaſie Experiment, (Tab. XIV. Pig. 2.) 
Take a Syringe SD (thoſe that are uſed in Ana- 
tomical Operations are, by reaſon of the Narrow- 
neſs of the injecting Tubes, very fit for this purpoſe) 
and drawing out the Piſton S C half way as far as 
C, ſo that the Part A B remains full of Air; put 
the End or Noſe of it D, in Water, which will en- 
ter into it, by drawing back the Piſton to FG; then 
ſcrewing upon ir a little Tube D E, which has a 
{mall Orifice at E, if you lay the Syringe hori- 
zontally, ſo that theWater A may cover the Hole 
D, and the Air B remain over it, you will not be 
able to diſcover the leaſt Motion therein ; but if 
you ſuddenly, and at once, protrude the Piſton from 
F G, to C, ſo as to make the Water ſpout out at E, 
and the Air at B is the more compreſſed thereby; 
tho' you ſhould immediately ſtop the Piſton again, 
you will yet find, that the Air at B being more 
compreſſed, does likewiſe expand itſelf with great- 
er Force, and preſſes upon the Water A; ſo that 
#he Stream of Water E K, does thereby continue 
for a long time to run out at E, even tho' the 
Piſton do lie till at C, and preſſes no farther ; 
from whence what has been ſaid above is proved. 


SFr. XXII. Convictions from the foregoing Ob- 


ſervations. 


No w, if any would contemplate the afore- 
mention'd Laws, and how the formidable Power 
of the Air is ſo wondcrfully balanced by ſo ſmall 
a part of the ſame ; Can he ſtill imagine, that all 
this is owing to Chance, without any Deſign. or 

Wiſdom of the Maker ? 

Without ſuch a Law, and in caſe that the little 

Air which is in a Chamber could not ſufficiently 
e | balance 
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balance the vaſt Ocean of the external Air, how 
could it otherwiſe be, but that all our Glaſs Win- 
dows, like the Glaſs Veſſel mention'd in F. xiii. 
ſhould be immediately broken into ſmall Pieces? 
Foraſmuch, as according to the preceding Calcula- 
tion g. xi. upon every {quare Foot thereof there is 
a continual Preſſure of above 1800 Pounds Weight. 
Without this Law, how could an Army Tent, a 
Peaſant's Houſe, or a Shepherd's Cottage, yea even 
the moſt ſtately Edifices, remain ſtanding ? Since, 
it they be taken in their Largeneſs and Circumfe- 
rence, as an Apartment, which being but ten Foot 
in Length, and of the ſame Breadth and Heighth 
like a Dye, the four ſtanding Sides, and the Ceil- 
ing, being each 100 Foot broad, and each preſſed 
upon with 189,000 Pounds Weight, and conſequent- 
ly the whole Apartment would be preſſed with 
five times as much Weight upon all its Sides, on 
which the Air is incumbent, that is to ſay, with 
a Weight of 945,000 Pounds. Whereas in the 
{pace of 1000 Foot, which the whole Compaſs 
thereof contains, the whole Body of Air that re- 
filts ſuch an External Preſſure, would not gravitate 
more than 63 Pounds; ſuppoſing, with many En- 
quirers, that a Cubic Foot of Water weighs 63 
Pounds, and is a thouſand times heavier than 4 
like Foot of Air. Without this Law, how is it 
conceivable that we, who are continually preſſed 
with a weight of above 20000 Pounds round about 
us, ſhould not have been long ſince cruſhed to 
Pieces, ſince the third Part thereof is able to 
do it? And in caſe our Breaſt, by the Roundneſs 
of its Ribs and Cartilages, might make ſome Re- 
ſiſtance, how comes it, that our Belly and Loyns 
are not preſſed flat and cloſe together by ſuch a 
Force, were it not that they did contain ſome 
little Quantity of elaſtick Air, which, tho' ſo 
very ſmall, is yet able to balance ſo terrible a 

| N Preſſure 
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Preſſure? Tis by ſuch included Air, that we ſee 
thoſe Creatures that are put into a Glaſs Veſle}, 
from which the Air is exhauſted by the Pump, 
ſwell and grow bigger as ſoon as the ſaid Air 
within them expands it ſelf, for want of an exter- 
nal Reſiſtance and Balance. This Experiment I 
find in my Notes to have been made upon a Morſe, 
a Kitten, and other ſuch little Creatures. 

Now can any one imagine, that foraſmuch as 
without this wonderful Balance (by which a ſmall 
parcel of Air is able to make head againſt a 
mighty Column extended from the Surface of the 
Earth up to the Clouds and higher) no Houſe 
would be habitable, no Creature could remain 
alive, but every thing in the World would be bro- 
ken and cruſhed to Pieces) I ſay, can any one 
imagine, that it is by Chance, and without any 
Deſign of the Creator, that there is ſuch an ama- 
zing Balance provided againſt theſe great Powers, 
and that the Air and other Fluids are bound by 
certain Laws of Gravitation, which are obſerved 
to be ſo different from thoſe in ſolid Bodies? And 
whereas the laſt do only gravitate in proportion to 
their Weight, that in the Air, and other Fluid Bo- 
dies, as has been ſhewn before, a little Portion of 
63 Pound in Weight, can hinder a perpendicular 
Preſſure of 180,000 Pounds, and a lateral Preſſure 
of about 900,000 Pounds from exerting its Force. 

Miſerable Philoſophers! who finding themſelves 
every Minute of their Lives preſerved after fo 
wonderful a Manner againſt ſuch dreadful Powers, 
from ſudden Death and other frightſul Effects; yet 
that they may not be forced to acknowledge with 
Gratitude, the Wiſdom, Power and Goodneſs of 


their glorious Creator, will rather aſcribe all to 


mere Chance, operating without Laws or Reaſon, 

or elſe to Cauſes wholly ignorant of what they 

themſelves are doing! In Caſe there were a — 
| | O 


r 1 ** 
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4 of ten Foot in Length, and as much in Breadth, 
F the Ceiling of which were made of Lead or heavy 
Stones, weighing 180,000 Pounds, which being 
| Jooſe on all ſides, was only ſupported by a (imple 
Balance, and thereby hinder'd from falling down 
upon the Floor, and cruſhing every thing to pieces 


that ſtood in its way; and in caſe one ſhould then 


put into the Hands of one of theſe Philoſophers, 
a Weight of 63 Pounds, and with that only, and 
without any Mechanical Inſtruments (at leaſt any 
that were made of a ſolid Matter) bid him Ba- 
lance that mighty Weight; could he expect any 
thing elſe upon entring into a Chamber in ſuch 
a Poſition, but the miſerable Death of being 


cruſhed to pieces? And then if another Perſon, 
by inventing ſuch a Method, could prevent the 


fall of this threatening and dreadful Weight with 
a Counterpoiſe of 63 Pounds only, without any 
Mathematical Inſtruments; would he not, if he 
had the leaſt ſpark of Generoſity in him, own the 
Wiſdom of the Inventer, (tho' he could not diſ- 
cover the Manner how) and extol it far above his 
' own ? And if he did not know the Manner, but 


* — — 


was at the ſame time ſenſible that his own Power 
was much too weak to preſerve himſelf by putting 
the ſame in Execution, would he not think himſelf 
bound to confeſs with Gratitude, the Power and 
Goodneſs of this his Preſerver? And can he then live 


eaſie in theſe Circumſtances, and without making 
any Reflections upon them? Can he, knowing the 
terrible Greatneſs of theſe Powers (with which he 


* 8 


is ſurrounded, and which if the Balance ſhould ceaſe 
to perform its due Functions, would threaten him 
with the ſame Dangers, and even with as unavoid- 
able Deſtruction, as if he were to have expected the 


fall of ſuch a heavy Ceiling) ſtill proceed, after be- 
ing ſo wonderfully ſaved, blaſphemouſly to difown 


the 
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the Preſervation? And the more, ſince if he un- 
derſtands the uſe of the Barometer, the ſame would 
teach him, that theſe Gravitating Powers, as well 
as their Balances, are daily encreaſed and dimi- 
niſhed by Cauſes, which it he does know, yet nei- 
ther he, nor any Man living can prevent; ſo that 
it is impoſſible for him here to ſcreen himſelf be- 
hind Laws of Nature fixed and immutable, and 
always obſerving the ſame Courſe. 

And to ſay no more, when he muſt confeſs, if 
he reflects upon what follows, that this Gravity 
and Elaſticity of the Air, is ſo entirely neceſſary to 
the Support and Convenience of Men, of Beaſts, 
of Fiſhes, of Plants, that without the ſame, what- 
ever lives upon this Globe would immediately pe- 
riſh : And this Preſſure of the Air, among all thoſe 
Advantages which it imparts to all things, does 
likewiſecarry along with it this great Diſadvantage, 
that it is capable of bringing the whole Earth, and 
every thing upon it, to the extreameſt Confuſion, 
by cruſhing to Pieces and, as it were, annihilating 
all that it ſurrounds, with its reſiſtleſs Power. 
Can he think that it is by Accident, and without 
Wiſdom, that there is a Means found out, by which 
every one is permitted to enjoy the Benefits of the 
Air, and yet is ſo well ſecured againſt the perni- 
cious Effects thereof, that this great Preſſure, and 
this terrible Weight, is in a manner inſenſible and 
unobſervable even to the moſt tender Perſons ? 

Once again, it all theſe Experiments about the 
Gravity and Elaſticity of the Air, about its dread- 
ful Force and wonderful Balance, by which the 
{aid Force is hinder'd from deſtroying every thing, 
be not ſufficient to convince an unhappy Sceptick 
that there is a Gov, who in his Wiſdom has 
brought all this to paſs ; let him go a little farther 
with us, and anſwer ſincerely, whether ſeriouſly 
reflecting upon all theſe things, he ſpeaks 5 a 

Con- 


| 
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Convinction of Conſcience, when he aſſerts, that it 
ſeems to him to have come to paſs by Chance, 
and without any wiſe Direction, that ſuch a great 
Sea of Air has fixed itſelf round about the whole 
Globe of the Earth; which, if one may judge ac- 
cording to the moſt probable Opinions, is extended 
to ſome Miles in Heighth; and without which, 
every thing that breaths, would give up the Ghoſt. 
And who is there that cannot ſay experimentally, 
how much all humane and other Creatures are de- 
pending upon it? Which, tho' they are able to 
want both Sleep and Food for ſome Days, yet if 
they be depriv'd of this Air but ſome Minutes, they 
will infallibly periſh, And how neceflary the Air 
is to them, will appear particularly from hence: 
That during the whole ſpace of their Lives, they 
are continually employed in breathing it In andOut; 
ſo that both theſe Functions even at the time of 
Sleep (which does otherwiſe free them from all 
their Labours) muſt be inceſſantly diſcharged, and 
without any Reſt at all, if they deſire to live. 
Can even the boldeſt Epicurean imagine that ſo 
neceſſary a Subſtance has by mere Chance ſur- 


rounded this Globe of the Earth, upon which all 


Men and Beaſts are placed by God, who would 
have beſtow'd all his Art, Wiſdom, Power and 
Goodneſs in vain, nor would thoſe noble Crea- 
tures have been able to have liv'd one Hour after 
their firſt Production without it. Nay, tho* they had 
ſprung up out of the Earth like Muſhrooms, ac- 
cording to the undemonſtrable, or rather ridicu- 
lous notion of Epicurus himſelf, yet he, and all his 
Followers muſt agree, that without Air they would 
have return'd to it again, and the World would 
have been without any one Man that cou!d have 

lived or breathed but one Day. 
Has there not then the Hand of a wiſe Creator 
been viſibly employ'd herein, who has made this 55 
or 
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for the Preſervation of Men and Beaſts ? To what 
purpoſe is their Body provided with ſuch Inſtru- 
ments, which ſerve alone to this, and to no other 
end, than to enable them to enjoy the uſe of Air? 
And, not to repeat all that has been ſaid before 
concerning Reſpiration, why have they Lungs, un- 
leſs it be for the Reception of Air? Why do they 
lye in that place, and in ſuch a Diſpoſition, that 
the whole Maſs of Blood may paſs ſo often thro' 
them, but that it might partake of the Operation 
of the Air? Why are the Diaphragm, Ribs and Car- 
tilages of the Breaſt ſo framed, that their principal, 
if not only Function conſiſts therein, to draw in 
and drive out this Air from the Lungs? To what 
End, that we may ſay no more, is this moſt inge- 
nious Structure, which that it may not be eaſily 
hinder'd in ſo neceſſary a Work, does employ about 
a hundred Muſcles in that whole affair of Reſpira- 
tion? Why are moſt of the Inſtruments which are 
uſeful herein, formed already in a Child before it 
is Born, and at a time when there is not the leaſt 
occaſion for them, were it not that at the very 
inſtant when the little Creature comes into the 
Air, it ſhould be able to uſe them for the ſupport 
of its Life? And if theſe Philoſophers can with 
a ſafe Conſcience maintain that Air, and the In- 
ſtruments of our Reſpiration have each of them 
acquired their Exiſtence without any Deſign or 
Wiſdom, why don't they ſay the ſame when they 
ſee a curious Strong Box open'd and ſhut with a 
fine Key adapted to it ? Certainly if they would 
be counted wiſe Men, they would not dare to 
affirm it before any rational Creature. 
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Sz r. XXIII. and XXIV. The Elaſtick Power of 
the Air is the Cauſe of Suction; confirmed by an 
Analogous Experiment. 


Ir the Air be produc'd by Chance; if it be by 
Chance alſo, that it is endowed with an Expanſive 
and Elaſtick Power; it is then by the ſame Chance 
that any Child could ever ſuck a drop of Milk out 
of its Mother's Breaſt : For in caſe the Air, by 
the aforeſaid Power,did not preſs upon all the Parts 
of the Breaſt, and cauſe the Milk to ſpring out of 
it at the time when the Child does, as it were with 
a natural Air-Pump, make a Vacuum in its Mouth 
before the Orifice of the Nipple, the leaſt drop of 
Milk would not come out of it ; by which means 
Young Children, and all other Sucking Creatures, 
would be bercaved of their beſt and moſt agreeable 
Suſtenance. Now, can any one imagine, that in 
the Structure of the Breaſts of Females, and that of 
the Tongue, Lips and Cheeks of Children, there 
ſhould be found ſuch an Aptitude and Faculty of 
making uſe of the Elaſtick Power of the Air, in a 
Buſineſs of ſuch vaſt Importance as is the Sucking 
of New Born Children, whilſt there is no other ſo 
appoſite and ſo convenient a Method for that pur- 
poſe ; and that this Power of the Air, and the 
adapting thereof to thoſe Inſtruments employed by 
Children in Sucking, ſhould be only Accidental, and 
produced by an Ignorant Cauſe, without any re- 
ſpect to ſuch a Deſign ? 

If a Man ſhould look back to Tab. XIII. Fig. 4. 
and peruſe again what we have ſaid in I. xiv. when 
he ſees the Water B C, ſpouting up into the Globe 
AB, exhauſted of Air by the Preſſure of the exter- 
nal Air HK, upon the Water L M, he may ob- 
{ſerve an Operation analogous and uniform to 
that of a Child's Sucking ; eſpecially if he will 

T7 ſuppoſe 
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ſuppoſe the Part A B to be the Child's Mouth, 
and the Vacuity form'd therein, and the Superficies 
of the Water LM, to be the Breaſt of the Mother. 
And that he may be yet more fully convinced of 
the exact Agreement between that and Sucking, 
let him ſtop the Orifice D of the exhauſted Globe 
with his Thumb, and he will feel ſomething, which 
if he did not know how it happen'd, he would 
not ſcruple to call Suction. 


SEH r. XXV. Convictions from the foregoing Ob- 


ſervations. 


To ſhew then, before we quit this Subject, the 
unreaſonableneſs of the Atheiſt from the Preſſure 
which the Air alone produces in Childrens Suck- 
ing; if he dares not maintain, that both the Pumps 
in a Fire-quenching-Engine do, by preſſing the 
Water, raiſe a mighty Stream thro' the long Lea- 
ther Pipe thereof, without being adapred to ſuch 
a Purpoſe by the Contrivance of theArtificer ; Can 
he with any more ſpecious pretence affirm, that 
the Air, which by preſſing upon the Breaſt, forces 
the Milk to flow out of it, has acquired ſuch a 
Property by mere Chance, to be applied to fo 
much greater Uſes, as the adminiſtring Food to a 
new born Child ; and that not once (which per- 
haps one might affirm to be accidental) but in 
all the Parts of the whole Earth, where Children, 
and ſo many thouſand other Creatures are brought 
forth? Can he nor here diſcover a wiſe Deſign of 
the great Director of all things? Why then does 
he not as boldly and peremptorily deny the Skill 
and Ingenuity of the Artificer in the Formation 
of an Engine or Fountain to raiſe Water, in the 
Preſſure whereof there is neither ſo much Wiſdom 


nor Uſefulneſs to be diſcover'd, as is ſhown by the 


Air in the Circumſtances abovemention'd. 
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Once again, if this Elaſticity and Preſſure of the 
Air is to be aſcribed to Chance only, they that 
maintain ſuch an Hypotheſis for Truth, ought to live 
in a continual Fear, that the ſame Chance may like- 
wiſe alter the Air and deprive it of theſe Powers, 
whereby they themſelves, and every living Crea- 
ture beſides, will be ſuddenly ſuffocated for . want 
of Breath : For if all this comes to paſs by Chance, 
and by the ſame Chance only is ſo continued to 
this very Hour, there is no reaſon to think but 
that it may be immediately alter'd by a like Chance ; 
ſince it is of the very Eflence of Chance to have 
nothing of Certain in it. 


SH er. XXVI. Experiments to fhew that Living 
Creatures will Periſh in a Place from which the Air 
i exhauſted. 


No w that ſuch an Apprehenſion would be very 
reaſonable, appears; Firſt, becauſe we are taught: 
by the Barometers, that (as has been ſhewn once 
before) this Elaſtick Force, whether it be from it 
ſelf, or whether it proceed from a Change in the 
Weight of the Air, may be often viſibly diminiſhed, 
and upon that account the Quickſilver will ſubſide. 
And Secondly, becauſe a great Diminution of this 
Elaſtick Power of the Air is in a manner fatal to 
all Creatures ; certainly to moſt of thoſe upon which 
it has hitherto been tryed : For Dogs and Cats, - 
Rats and Mice, being placed under the Receiver 
of an Air-Pump, become 1mmediately fick and 
out of order, as ſoon as the Elaſtick Power of the 
Air round about them is never ſo little diminiſhed ; 
and as it is taken away more and more, they dyc 
in a ſmall ſpace of Time. Burt if you take them 


out before they expire, and place them in another 


Air, the Elaſticity of which is greater, they will 
ſometimes recover, eſpecially if the Force of the 
Vol. II. A 2 Air 
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Air be not too much diminiſhed before. Birds are 
uſually not able to withſtand this Alteration in 
the Air ſo long ; but generally fall into Convul- 
ſions, which are preſently attended with Death: 
Flyes and Spiders (according to my Obſervations) 
after three or four Strokes of the Pump, ſeem to 
be wholly deprived of Motion, but when brought 
into the external and more gravitating Air, they 
begin to ſhew ſome tokens of Lite again, 

From theſe Appearances, and many more that 
you will meet with among the Modern Natura- 
liſts, it undeniably follows, that unleſs the Air 
were, thro' the Goodneſs of our Creator, pre- 
ſerved in its preſent State and Condition, where- 
by every thing breathing is ſaved from immediate 
Death; and incaſe that it were nothing but mere 
Chance, by which the Air, withoùt being ſubject- 
ed to any higher Laws, is render'd one while Stron- 
ger, and another while Weaker in-its Expanſive 
and Elaſtick Powers, every Body would be in a 
continual Dread, that he himſelf, and all living 
Creatures round about him, would inevitably and 
immediately Periſn; the rather, becauſe ſeveral 
things, ſuch as Steel and others, in which there is 
an Elaſtick Force diſcoverable, are often found 
to be entirely diveſted of it, by remaining bent a 
long while ; and ſoit would happen tothe Air too, 
which, after ſuch an Expanfion, will not be able 
to reſtore itſelf to its former Elaſticity and Spring. 


SFr. XXVII. Atheiſts deny their own Principles. 


TH+r1s being proved by ſo many Experiments, 
and yet we being unable to diſcover ſuch a juſt 
Dread among the Atheiſts, it muſt undeniably fol- 
low, either, that thro' their Blindneſs they are 
hinder'd from obſerving the Conſequences of their 
own Opinions, and therefore do treat this grea 


Affaix 


\þ 
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Affair, which is of the utmoſt Importance to them, 
with ſo little Judgment and Underſtanding: Or, 
how boldly ſoe ver ſome of theſe miſerable Philoſo- 
phers may aſſert the contrary in Words, yet that 
they are convinced in their own Conſciences of the 
Falſeneſs of their Sentiments, and conſequently are 
perſwaded that it is by another Power, and not 
by ignorant Cauſes, they are preſerved, even with- 
out and againſt their own Will; and thus they 
deny their own Principles. 


SzcrT, XXVIIL To Die in an Unelaſtical Air, is no 
neceſſary Conſequence of Nature. 


Thur it is no fixed Law of Nature, that every 
thing that lives in an Expanſive and Elaſtical Air 
muſt immediately die when the Spring thereof is 
either weaken'd or totally deſtroyed; and therefore 
that theſe miſerable Cavillers do torment themſelves 
in vain, to deduce this Appearance from the un- 
known Laws of Matter and Motion, or from a 
Neceſſity determining every thing, may appear 
from hence; that the contrary is true in the caſe 
of a Hog, as many other have obſerved, of which 
I find among my Notes the following Experiment; 
That a Frog being put under a little Receiver of an 
Air-Pump, and the Air being exhauſted from thence, 
not only the Belly thereof, in which one might ex- 
pect there was Air, but likewiſe all the other Parts, 
as, Head, Legs, Muſcles, &c. were ſwelled to a 
creat Thickneſs ; which, upon the admiſſion of the 
external Air, did all ſubſide again, and the Crea- 
tare return'd to its firſt Size : But that which is 
moſt for our purpoſe is, that the Frog remained a 
quarter of an Hour in the Receiver entirely ex- 
hauſted of Air, without appearing to be the leaſt 
affected with it, and when it was let out, imme- 
diatcly ſprung away, as if nothing had ailed it. 

T2 SECT: 
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St cr. XXIX. To Die therefore in an Air di- 
weſled of its Elaſticity, is the Reſult only of the Mill 
of GOD. | 


C a x it therefore be denyed, that ſince all Crea- 
tures are not equally affected with the Elaſticity 
and Gravity of the Air, what had been ſaid 
before muſt not be admitted to be a general Law 
of Nature, which taking place between the Air 
and all Creatures, produces ſuch Effects without 
Underſtanding? And muſt not that Man be al- 
lowed to argue much more rationally, that does 
acknowledge herein the Hand and Work of a wiſe 
Artificer, who, that we may not aſcribe that which 
happens to moſt of the living Creatures with re- 
ſpect to the Air, to neceſſary and unavoidable Con- 
ſequences of ignorant Corporeal Motions, has been 
pleaſed by ſuch an Exception as this, and perhaps 
by many others, to ſhew that all muſt be refolved 
into his good Liking and Wiſdom ; and that he 
has thought fit that the Air amongſt its other Pro- 
perties, ſhould always preſerve a certain degree of 
Force in its Expanſion ; without which the whole 
Globe of the Earth would be in a manner depri- 
ved of all Living Creatures ? And likewiſe, that 
when he thought fit to order it otherwiſe, he could 
preſerve ſome of 'em alive without Air. 


SRH r. XXX. The Elaſtick Faculty of the Air is 
not alone ſufficient for the Preſervation of Life. 


Fon the proof of this laſt Propoſition, it may 
likewiſe be particularly ſerviceable to ſhew, that 
this Elaſtick Faculty of the Air is indeed neceſſary 
to Life, but that it is not ſufficient alone. Thus 
we find in times of Peſtilence, that the Air is ſuf- 
ficiently Elaſtick, but nevertheleſs Contagious and 

| Fatal. 
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Fatal. And the great Naturaliſt, de Stair, relates, 
that not only many other Creatures, but likewiſe 
a Frog that can live in Air, in Water, and without 
Air, yet died in a little ſpace of time with an 
Air or Steam that proceeded from Dough. And 
Experience does abundantly teach us, that a Li- 
ving Creature ſhut up in the ſame Air, without 
any Circulation or Change therein, cannot long 
ſubſiſt ſo, altho' the Elaſticity or Spring of the Air 
were not ſo much weaken'd, as that we ſhould 
aſcribe the Cauſe thereto ; foraſmcuh as it appears 
by the Barometers, that the Air by which we are 
ſurrounded, can undergo great Alterations 1n its 
Elaſtick Faculty, without any Prejudice to breath- 
ing Creatures. But of this Property of the Air, 
which, beſides its Gravity and Elaſticity, is neceſ- 
ſary for the ſupport of Creatures, we have already 
ſaid ſomething in our Diſcourſe upon Reſpiration. 


Szcr. XXXI. The Elaſtick Power of the Air dues 
likewiſe cauſe Fiſh to live and ſubfiſt under Water. 


Bu v beſore we take our Leave of Living Crea- 
tures, can any one obſerve without Aſtoniſhment, 
that even the Fiſh in the Water do receive their 
Life and Well-being from the Preſſure and Elaſtici- 
ty of the Air ? which being removed or taken 
away, ſcarce any of 'em can contain themſelves 
under the Water, but in ſpight of all the Reſiſtance, 
muſt emerge and riſe up to the top of it. 

They that would ſee the Experiment of it, may 
put ſome Water and a Gudgeon, or any other little 
Fiſh, into the Recipient of the Air-Pump ; and 
removing the Preſſure of the Air, will find that a 


Fiſh immediately riſesup to the Top, but upon let- 


ting in the Air, it will fink down again. The Rea- 
ſon thereof, and how the Bladders within their Bo- 
dy beingdilated by the diminution of the Air's Preſ- 
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ſure, and becoming larger, do render the Fiſh {0 
much lighter than Water, as to make them aſcend, 
ſhall be more fully treated of hereafter, when we 
come to conſider the Nature of Beaſts, Ge. 

Now ſince moſt Fiſhes are of ſo wonderful a 
Structure, that they can and mult make uſe of 
the Preſſure of the Air, in order to remain under 
the Water, and in ſuch Places as are moſt conve- 
nient for them, without being forced to Aſcend or 
Deſcend againſt their Wills; and that all of 'em, 
without ſuch a Preſſure ot the Air, being forced 
to the Top of the Water, would ſoon be deſtroy- 
ed; let us draw this Concluſion only here, That 
he muſt be a very ſtrange Perſon that mall main- 
tain, that the Air and its Preſſure, ſo very neceſ- 
ſary in this caſe, is produced upon the Earth by 
meer Accident, and without any view towards ſo 
uſeful an Operation ; and that the Fiſhes are like- 
wiſe formed caſually, juſt after ſuch a manner, as 
to be provided with. Inſtruments by which they 
can'encreaſe or leſſen the did of Air, for the 
aforemention'd Purpoſes. 


SzcT. XXXII. Plants do alſo live by Air. 


Tur Air is not only of ſuch great Uſe to Men, 
Beaſts and Fiſhes, but even to Plants themſelves, 
which vegetate thereby in ſuch a manner, that a 
great Part of the Sap with which they are nou- 
riſh'd, is compoſed of it. Wherefore, in caſe Men 
could have lived even without Air, yet they could 
not have enjoyed ſufficient Food from the Earth 
without it, becauſc it contributes ſo much to the 
Fertility thereof, which is well known to the 
Husbandmen, who for that reaſon Break up and 
Plough their Lands ſo frequently, in order to ex- 
poſe them to the influence of the Air. 

However, if what we have here ſaid, be not 
clear nor intelligible enough to any one, _— 
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that Air inſinuates itſelf into Plants, and that the 
cannot grow without it, they may conſult thoſe 
accurate Enquirers into the Nature of Plants, Mal- 
pighi and Grew, concerning the Air-Vellels which 
they have diſcover'd therein by the help of Mi- 
croſcopes; and Boyle and de Stair, concerning their 
Obſervations with the Air- Pump: theſe Gentle- 
men having ſhewn, that Air can be drawn out of 
Plants placed in Yacuo. But he that would have 
ocular Demonſtration thereof, let him take a little 
piece of a Twig from a growing Tree, or Green 
Leaves cut aſunder, and other Parts of Plants, and 
tie them to a Nail, or any other heavy Matter, 
and put them into a Glaſs in which there 1s Lye, 
made of Salt of Tartar, or Pot-aſhes, in order to 
make them ſink down into it ; then putting them 
all together under the Receiver of an Air-Pump, 
and exhauſting the Air out of the Receiver, he will 
preſently ſee the Air coming out of the Ends that 
were cut off from the Plants, in numberleſs Bubbles, 
and riſing up to the top of the Lye; at leaſt it hap- 
pen'd ſo in all the Experiments which I have had 
occaſion to make in this Matter; and from ſome 
of them particularly, as from-the Twig of an Elm- 
tree, I obſerv'd a much greater Stream of Air than 
can caſily be believed by thoſe that had never ſeen 
the ſame. V 
The reaſon why we rather preſcribe the uſe of 
Lye than of Water in theſe Experiments, 1s, be- 
cauſe no Air will mix itſelf with the former, tho 
it be never ſo long expoſed in an open Veſſel. You 
may uſe Water alſo, after you have boiled it ſo 
long, till all the Air be evaporated, and let it ſtand 
till it be cold again. | 
Can any one fancy that this is likewiſe acci- 
dental, and without deſign, or believe that he 
owes no Thanks for this noble benefit of the Air, 
A a 4 to 
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to the bountiful Giver of it > Who has been 
graciouſly pleaſed to provide thereby not only for 
the Life of Man, bur alſo for his Suſtenance and 
Food, which ſprings out of the Earth. 1 5 


Szcr. XXXIII. Fire is maintained by Air. 


A DD to what has been ſaid, that Air has this 
Property likewiſe beſides all the reſt, that Fire 
(which, without all Contradiction, is one of the 
molt uſeful things that is known to Man) cannot 
burn *without Air; at leaſt, that kind of Fire 
that we commonly make uſe of: So that for 
want of Air, almoſt all Fire will be extinguiſhed 
an Vacuo, or in any Veſlels into which one puts 
live Coals and cloſes them therein. Now how 
many Inconveniences would befall the whole 
World, if we had not the uſe of this glorious Crea- 
ture, but ſhould be bereaved of its Warmth in Cold 
Weather, of its Light in Darkneſs, and of many 
ether Advantages it brings along with it! But we 
Mall ſay no more of it here, becauſe we deſign to 
treat of it more expreſly in our Diſcourſe upon that 
Element. SE EN EE 8 


Sect. XXXIV. Air cauſes Smoab, and the Parti- 
* cles thereof to aſcend. © 8 


T HIS is certainly true, that if the Preſſure of 
the Air did not cauſe the Smoak of all things that 
are burnt with Fire, of all putrified and rotten 


Matters, and other diſagreeable Vapours perſpiring 


from ſolid or fluid Bodies, to mount up like Oyl 
in Water, the ſame would render the ſurrounding 
Air foul and unhealthy ro us: And how would 
Mankind be refreſhed with that vaſt number of 
ſweet-ſcented Flowers and Plants with lovely Per- 
lumes and Spices, if the Creator had not raged 
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the Air with a Property of conveying to the In” 
ſtruments of Smelling, all thoſe Exhalations which 


we endeavour to diſcover and enjoy by the help 
of that Senſe EM | 


SECT. XXXV. Air is the Cauſe of Sounds. 


Bur that which ſhews in the plaineſt manner 
the Obl:gations of the Thankfulneſs we lye under 
to the Great Creator, is that thoſe wonderful Inſtru- 
ments of Hearing, notwithſtanding the moſt wiſe 
and artful Contrivance thereof, would have been 
implanted in Mankind and all other Living Crea- 
tures in vain, and without any manner of Advan- 
tage, unleſs the Air by its Motion had been en- 
dowed with a Power of producing Sounds: For 
how miſerable all Men would have been without 
Sounds, and conſequently without Hearing, has 
been already proved in our Contemplation upon 
the Senſes. 254555 


S ECT. XXXVI, and XXXVII. Several Expe- 
riments to prove the Production of Sounds by the Air. 


Ir is not now our purpoſe to enquire here what 
kind of Motion, or what Parts of the Air produce 
Sound: This ſeems to be certain, that it is a Mo- 
tion of the Air's Elaſtick Particles; for upon ex- 
hauſting theſe Elaſtick Parts of Air ſuddenly from 
the Glaſs Globe A (Tab. XIII. Fig. 4.) and upon 
their protruding one another towards the ſpace of 
the empty Pump, we could obſerve a Sound or 
Noiſe, which, when the Receiver was full of Air, 
and the Spring of the Air more ſtrongly dilated, 
that is to ſay, at the beginning of it, is loudeſt, but 
upon evacuating the Receiver, and conſequently 
upon weakening the ſaid Spring, or perhaps alſo, 

wo CW upon 
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upon leſſening the number of the moy'd Parts, 
the Sound is gradually diminiſhed. 

Thus we find by hanging a little Bell withinthe 
Receiver, and pumping the Air out, the Sound of the 
Bell becomes much weaker. A Striking-Watch ſhur 
up in the Receiver of an Air-Pump, and faſten'dtoa 
String, is not heard ſo plain as when it is out of the 
Bell; but upon exhauſting the Air, the Sound was ſo 
much and ſo ſenſibly diminiſhed, that it could 
{carce be heard at all. But as far as I could ever 
yet learn, no body has been able to exhauſt the 
Air ſo far, as that the Sound of a Clock or Bell 
ſhould not be heard at all; unleſs it were only 
Mr. Huygens, who in his Traitte de la Lumiere, p. 10. 
informs us, thar he placed a Clock upon Feathers 
or Cotton, to the end that its tremulous Motion 
might not be communicated to the Glaſs in which 
it ſt ood. | 

And it is likewiſe obſerved, that a Place in which 
the Elaſtick Power of the Air is much weaken'd, 
or made a Vacuum in the middle of the common 


Air, and an opportunity aftorded to the ſaid Air, 


to be puſh'd in from all Parts thitherwards by its 
Elaſtick Force, ſo that its Parts ſtrike againſt one 
another, a great Noiſe. is cauſed thereby; for if 
you put the two Braſs Hemiſpheres which are 
commonly made uſe of by thoſe that uſe Air- 
Pumps, upon one another, and ſtopping them very 
cloſe, pump the Air out of *em, and ſo make the 
hollow Space therein to contain bur very little 
Air, and that much weaken'd too ; and if then 
thoſe Hemiſpheres, or Half Globes, be ſuddenly 


drown aſunder by a great Weight, and thereby an 


opportunity given to the Parts of the External 
Air to ſtrike againſt each other; we ſhall find a 
Noiſe produced thereby, like the diſcharge of a 


Gun. 
The 


2 
* 
'F 
* 
* 
#4 
0 
4 
14 
* 
2 1 
ND 
+E 
Fe 
l 
os 
— 
4 
* 
« 
* 
1 
449 
® 
* 
bd 
f 
F 


1 8 1 - * % « E 4 * 3 - : a” u I 
EF * * 1 CI _ r ” we 1 * * . , * 
* 1 oh = a EY E 5 0 2 Tf þ bk ae * _ E he 0 N. 8 
- * 8 a . a E 8 to . gi _ 4 1 yl * . * q . : 
= 7 a 4 


The Religious Philoſopher, 409 


The ſame has been likewiſe remarked above, in 
the breaking of the Glaſs (Tab. XIII. Fig. 3.) by 
the {wiit torcing in of the Air into the Braſs Veſ- 
ſel ABC D, out of which at K, there was ſome 
Part of its Air exhauſted, and conſequently the 
Elaſticity of the remaining Part was weaken'd in 
Proportion. As it alſo happen'd, when inſtead of 
ſuch a Braſs Veſſel, an octangular Half. Pint Bottle 
was placed upon the Mouth O, of the Braſs 
Plate H 1, and a little Air exhauſted from the 
ſame; whereupon the Glaſs Bottle burſten into 
{mall Pieces with a loud Report by the Preſſure 
of the External Air: To prevent any Danger from 
thence, tlie beſt way will be to cover the Bottle 
with a Bladder faſten'd about the Neck thereof. 


S ECT. XXXVIII. Convictions from the foregoing 
_ Obſervations. 


WIr ſhall not here enquire farther what probable 
Concluſions may be deduced from theſe and other 
Experiments, concerning Bodies yielding Sounds 


by the particular Motion of the Parts of the Air; 


but this may be ſafely affirmed, that without Air, 
little or no Sound would reſult from the Motions 
of Bodies. Now can they that know the neceſſity 
thereof, maintain ſuch a ſort of Philoſophy, as 
teaches that the Faculty with which the Air is en- 
dowed, of conveying Sounds and Smells to our 
Ears and Noſtrils, is only owing to Chance, 


without any View of being ſerviceable to Man- 
kind? 


Se er. XXXIX. The Uſe of Air in Pumps: 


B E SID ES all theſe wonderful Uſes and Services 
daily render'd by the Air to ſuch as inhabit this 
A Earth, 
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Earth, a great many more might be mention'd: 
And ought not then every Body that has any Senſe 
of Generolity, acknowledge how much he is bound 
to give thanks, when he, without contributing any 
thing thereto on his own Part, finds himſelf ſur- 
rounded with ſo vaſt a Force and Preflure of the 
Air, which he can make uſe of according to his 
own Pleaſure, in ſo many Occaſions for his Con- 
veniency, and to avoid being troubleſome to him- 
ſelf or others? 


Every one who knows, that Pumps, Syringes ! 
4 


and Fountains, and ſuch like Hydraulick Inſtru- 
ments, are only render'd uſeful by the Preſſure, that 
is by the Gravitating and Expanſive Power of the 
Air, which, by the Art of Man, has been applied 
thereto, will be fully convinced of the Truth of 
this Propoſition. | 9 

And thoſe who are ignorant of it, may conſider 
the Spout or Syringe, A BC, Tab. III. Fig. 3. (of 
which mention has been made above in Contempla- 
tion VII. H. XI) as a Barrel of a Pump ſtanding 
in the Water DC E; in which Pump, as has been 
there ſhewn, no Water will ever aſcend, tho” you 
ſhould draw the Piſton F upwards, unleſs the Air 
G do gravitate upon the Water D E. Now that 
a Pump on this occaſion may be look'd upon as a 
kind of Syringe, is known to every Body. 
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SrcT. XL. The Air hinders fermenting Liquors 
| from flying out of the Veſſels that contain them. 
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TRA there are ſo many fermenting Liquors, 
i ſuch as Beer, Wines, Cc. working in themſelves, 
uſed by ſeveral Nations for their Pleaſure, Re- 

freſhment, and other Ends, we ought thankfully to 
confeſs to be owing to the Goodneſs of our Crea- 
| tor ; who, by placing the Air upon this Glabe, 
and endowing it with a Gravitating and Elaſtick 
Faculty, 
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Faculty, cauſes thoſe Liquors to ſtay and remain 
within their Veſſels, which, without ſuch a Preſ- 
ſure of the Air, they would burſt to pieces, or run 
all out of the Mouth thereof. They that have a 
mind to make a Trial of it, let them take a Glaſs of 
our common Beer, that has done working, and is 
ſome Days old ; let them place it in the Receiver 
of an Air-Pump, and exhauſting the Air, they will 
preſently ſee it riſe and froth, and run over the 
Brims of the Glaſs like Bottled Beer : but by let- 
ting in a little Air again, it will preſently ſubſide, 
and ceaſe frothing and working. 

To take no notice, that unleſs the Preſſure of the 
Air did put a ſtop to ſuch Working, the Drink would 
immediately joſe both its Strength and Agrecable- 

neſs, as every body knows that has taſted Beer 
after ſuch working in the Air-Pump, whereby it 
is rendered as flat and inſipid, as if it had ſtood a 
great while expoſed to the open Air. 

The good Wives ought likewiſe to be informed, 
that without this Preſſure of the Air, no boiling 
Water wou'd ſtay in their Pots and Kettles. They 
that doubt thereof, let them ſet a little Tea-cup 
full of hot Water under the Receiver of an Air- 
Pump, then draw off the gravitating Air, and they 
will find that the Water will run over and dilate 
itſelf almoſt like Gun-powder that is ſet on Fire. 


Sect. XLI. Refraftion and Twilight, or Break ei 
Day. 


Now as moſt of the Effects we have already 
mention'd concerning the Air, are produced by 
the Gravity and Elaſticity thereof; althoꝰ towards 
the Reſpiration of living Creatures, towards fer- 
tilizing the Earth, and perhaps too towards the 
Nouriſhment of Plants, and other Matters which 
are brought to paſs by the A ir. there ſeem likewiſe 

to 
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to be ſome other Faculties and Parts requiſite in the 
ſame ; I ſay, beſides all this, it does yer render one 
eminent piece of Scrvice to the whole Vorld, and 
that upon account of being compoled of a fluid 
Matter, denſer than that which is above it, viz. 
that by the Refrattion or breaking the Rays of the 
Sun in the ſaid Air, the Twilight of Morning and 
Evening are produced; whereby a clear and full 
Day is prevented from being turned oftentimes in 
a very little time into a Night as dark as Pitchin 
the Evening, and ſo again a dark Night from be- 
ing turned all at once into a bright Day, to the vi- 
ſible Prejudice and Weakening the Eyes of Men, 
and all other Creatures; it being ſufficiently known 
to all that have tried it, how troubleſome and in- 
convenient are ſuch great and ſudden Changes, 
from thick Darkneſs to a ſtrong and clear Light. 

*Tis owing to this Property of the Air, that the 
Countries which lie near the Poles, during their 
long and diſmal Nights, do participate of the 
comfortable Light of the Sun many Days before 
it riſes above the Horizon : From hence it pro- 
ceeds likewiſe, that thoſe Nations which lic far 
from the Poles, and in which the Sun daily riſes 
and ſets, do diſcover ſooner, and are deprived la- 
ter of the welcome Light of Day, which they 
therefore enjoy much longer than if there had 
been no ſuch thing as Air about this Globe of the 
Earth. 

To give the Reader ſome Notion thereof ; Sup- 
poſe N ZS, tobe the Globe of the Earth in Tab. 
XIV. Fig.3,.EWHT), the Air ſurrounding it, 
and E I, the viſible Horizon of thoſe People that 
dwell at F: Now the Sun would be inviſible as 
ſoon as it was got below this Horizon, if there 
were not between the Air and the Sun at A, ſuch 
a denſe Subſtance as the Air it ſelf, which the 
Ray of the Sun A H falls upon; and Mathemati- 
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cians know, that it muſt be conſidered as if it fell 
upon the Line BC, which touches the Air at H; 
this Ray therefore falls obliquely upon the Air, 
as making with the Line BC the Angle AH C. 

Now it has been ſhewn above, when we treat- 
ed about the Sight, in Contemplation XIII. That a 
Ray (Tab. X. Fig. 2.) coming upon a denſer Mat- 
ter, which 1s likewiſe tranſparent, does not run 
ſreight forwards to D, but is inflected towards 
the Perpendicular GQ; that is, being bent or 
refracted at H, is diverted into another Courſe 
H F; ſo that in Tab. XIV. Fig. 3. this Ray of the 
Sun A H, by ſuch an Inflection, may reach the 
Eye of one that ſtands at F, whereas it would 
otherwiſe have paſſed a great way above him at D. 

It is likewiſe plain by Optical Experiments, that 
a Ray, according to the Right Line H F, falling 
upon the Eye, the Perſon that ſees, does always 
fancy to himſelf that the Object is in the Ray FH; 
for which reaſon, the Sun A, being really under the 
Horizon E F Y, they that live at F, think that 
they ſee the ſame in the Line F H produced, that 
is at R, and above the Horizon. 

Now that this is ſo, has been briefly ſhewn 
above in Contemplation XII. Tab, X. Fig. 4. and 
from thence it may in ſome manner be compa- 
ratively known, how the Rays of the Sun, being 
refracted in the Morning and Evening Twilights, 
do enlighten the Earth, and cauſe us to ſee the 
Sun before it be really Riſen, and after it is Set. 


Secr. XLII. Conviftions from the foregoing Obſer- 


Vations. 


* 


Now can the unhappy Atheiſt fancy again, 
that this Property of the Air, with reſpe& to 
Light, is likewiſe produced accidentally > Where- 
as he is nevertheleſs forced to acknowledge, that 
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it is ſo great a Benefit to himſelf, and the reſt of 
the Inhabitants of the World, that in caſe he had 
the ordering of it himſelf, he would think that the 
Advantage which he had acquired from this one 
Property of the Air, was alone worth the while 
to encompaſs the Earth with ſuch a Body. 


Scr. XLIII. The Gravity and Elaſticity of the Air 


unknown to the Ancients. 


Bzrokr= I quit this Subject, I cannot forbear 
ſaying ſomething very remarkable for the Comfort 
and Confirmation of ſuch as have not ſo far for- 
gotten Go p, as to deny the Perfections and At- 
tributes of that adorable Being, by whom all 
things have been produced; let ſuch therefore 
conſider, that the Gravity and Elaſticity too of 


the Air, are new Diſcoveries, being accordingly 


ſo term'd by the Gentlemen of the Royal French 
Academy, in their Hiſtory for the Tear 1702, of the 
firſt Diſcoveries made by Modern Philoſophy about the 
Nature of Light, that they were unknown for ſo 
many thouſand Years to the moſt diligent Enqui- 
rers into Nature, and continued a perfect Secret, 
even to the moſt learned Philoſophers, till the laſt 


Age. For they, and all the Ancients, look'd up- 
on the Air to be a light Body, which would aſcend 


of itſelf, at leaſt, that it was without Gravity or 
Weight, to ſpeak of that Property in the firſt Place; 
till in the laſt Age, the Invention of Barometers, 
together with the ſubſequent Experiments made 


by the Air-Pump, Fire, and otherwiſe, did fur- 


niſh us with undeniable Proofs, that the Air is a 
heavy Body, and that we are able to compute the 
Weight thereof. Add to this, that the Barometer, 
(the firſt Inſtrument that has given Men a Notion 
of this Gravity of the Air) was not diſcover'd ei- 
ther by the Study or penetrating Judgment of the 

Inventer, 
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In venter, Torricellius, who had not this in his View 
by any means; but (to uſe the Words of Mr. de 
Stair, Phyſiolog. Expl. XIX. Sect. 41.) was revealed 
by the Divine Providence in the Year 1643, and 
as to him, entirely beyond his Expectation. 
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CONTEMPLATION XVII. 
Of ME TEORS. 


Stcr. L Tranſition to the Meteors, 


EFORE wetake leave of the Air, it ſeems 

requiſite to ſay ſomething concerning Meteors, 
ſuch as the Clouds, Miſts or Fugs, Wind, Rain, 
Thunder, Lightning, &c.; foraſmuch as an infinite 
Number of Wonders have at all times appeared 
therein ; and the Almighty has thereby, in a par- 
ticular manner manifeſted his Tremendous Power 
and Greatneſs many times to thoſe, who as far as 
in them lay, endeavour to deny it; and forc'd 
them to own it with Fear and Trembling: Yer 
foraſmuch as the ſame are moſtly placed out of 
the reach of ſuch Experiments as might ſerve either 
to make a juſt Enquiry into all the Cauſes thereof, 
or even to try the Certainty of ſome probable Opi- 
nions concerning them; Humane Knowledge 
does not extend itſelf far enough in theſe Matters 
to be able to ſay with ſufficient Certainty, how 
they are produced, and how they operate. 


Sect, II. The Air is a Menſtruum or Diſſoluing Fluid 


T 415 ſeems however to be true, that the am- 
bient Air has the ſame Power and Effects up- 
Vo I. II. B b on 
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on many Bodies, as that which the Chymiſts call 
a Menſtruum or Diflolving Liquor; upon which it 
operates after the ſame manner as Brandy, for in- 
ſtance, upon Spices put into it, out of which it 
extracts ſome of the Parts, and incorporates them 
with itſelf. 


Sect. III. The Air is impregnated with great variety 
of Particles. 


Tuus we ſce, that all the Effluvia or Exhala- 
tions of ſuch an infinite number of Bodies ; that all 
the Scents, whether of ſweet or ſtinking Bodies, 
the Smoak and Steam of things that are burnt or 
putrified, the Vapours and Fogs ariſing from ſo 
many Seas, Rivers, Lakes, PondWand other Wa- 
ters, the Particies of Fire from ſo many Flames 
of Nitrous and Sulphureous, of Acid and of Alca- 
line Bodies, or of both of them fermented toge- 
ther; in a word, whatever they call Volatile, and 
which being exhaled can aſcend, are all mixed 
with the Air, and colle&ed in the ſame, as in a 
common Magazine or Ware-Houſe. Add to all 
theſe the Rays and Light of the Sun, that move 
with ſo unconceivablea Swiftneſs, as we ſhall ſhow 
hereafrer, and which are reverberated, or do re- 
bound back into the Air in infinite Streams and 
Numbers: To ſay nothing of the Planets and 
fix'd Stars, which how little Effect ſoever they 
may be ſuppoſed to produce, by reaſon of their vaſt 
Diſtance, yet, ſince theſe Heavenly Bodies are 
feen thro' the Air, and the Rays are tranſmitted 
from them with a prodigious Velocity quite thro? 
it down to us, we have reaſon enough not to paſs 
them by in filence. To reckon every thing, 
would be impoſſible, and they who are never ſo little 
converſant in the Experiments of Natural Philoſo- 


phy 
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phy, well readily agree that there is ſuch mixture 
of an infinite number of different Particles. 


S:cr. IV. The ſame proved in ſulphureons Particles. 


T 1 a T we may give an imperfect Sketch there- 
of to ſuch as are Ignorant and Unexpericnccd ; 
and paſſing by thoſe Efluvia or Vapours that riſe 
from Water, as being too common; that Suphu- 
reous Particles are mixed with the Air, may ap- 
pear from the Scent or Smell of Brimſtone that at- 
tends Lightning ſometimes; beſides that, ſeve— 
ral Accounts teach us, that they aſcend from the 
Volcano or Burning Mountains in vaſt Numbers, 
into which they are diſſolyved by the means ot 
Subterraneous Fires, after the ſame manner as it 
is done in Chymical Operations: And this is alſo 
plain from hence, that even here in our Watry 
Country, there are Pits or Wells over which if yon 
hold a Candle, the Air will immediately be kind- 
led, inſomuch, that whole Houſes have been con- 
ſumed by the firing of ſuch Steams; and not long 
ſince, a Perſon was miſerably Burnt in that Coun- 
try which we call the Beemſter in North-Holland, 
which is nothing but a drained Meer or Lake. 


SE r. V. The like Mixture with Particles of Fire. 


_ Tr ar Fire mingles itſelf with Air, appears by 

many Experiments, ſuch as Lightnings, as alſo, 
that Matter which the Chymiſts call Phoſphorns, 
which having lain many Years under Water, and 
being taken out from thence, immediately ſhines in 
the Dark; and with the leaſt Warmth (even ſo 
{mall that it can hardly be called hot) it will burn 
ſo, as not to be extinguiſh'd. Such a Phoſphorns is 
diſtilled from Humane Urine, after it has ſtood ſo 
long in the Air till it is corrupted : And ſome. 
who have tryed it ſay, that in caſe ſuch Urine 
b 2 Can 
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can be kept where no Air can come at it, not- 
withſtanding it be ſo Ckymically prepared, it will 
neither ſhine nor burn, | 


StcTt. VI. Alcali's and Acids mixed with Air. 


THAN Volatile and Alcaline Salts, ſuch as thoſe 
that are extracted from Soot, Harts-horn, &c. are 
diſſolved in the Air, is well known to thoſe who 
have ſmeit of the ſame, and have often learned to 
their Coſt, that ſuch Salts are in no wiſe io be pre- 
ſerved long ; and Glaſs Phials filled with theſe 
Volatile Salts, and not well ſtop'd, have frequent- 
ly becn found quite empty, or at leaſt have loſt 
a good Part of them. The ſame has been obſerved 
as to Acid Liquors, by the ſower Smell that ex- 
hales from them, ſuch as Vinegar and other things : 
Inſomuch, that if you ſet any Acids under a Cop- 
per or Braſs Plate, the Vapours that exhale from 
them, and mingle themſelves with Air, will eat 
through ſuch Plates, and turn them into Verdi- 
ercalſe. Moreover, in diſtilling Spirit of Salt-pe- 
tre, which comes over without any Water, we 
know that all the Stopples that are uſed to the 
Phials thac contain 'em, are corroded by the Par- 
ticles that aſcend into the Air ; and that the ſaid 


Spi:its being put into an open Bottle, do frequent- 
ly emit viſible Effluvia. 


S Tc r. VII. Burning Spirits and Oils mix themſelves 
with the Air. 


Tur Air is likewiſe impregnated with Burn- 
ing Spirits. This is known to every Body that has 
warmed good Brandy, and held a burning Paper or 
Candie near the Steams of it ; of which thoſe that 
are in the Air are immediate'y kindled. The ſame 
Experiment is made by the Chymilts in their Diſtil- 
lations, when they try whether their Lutums (that Yi 
| the 
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the Matter which they apply to the Joints of their 
Vellels) are as cloſe as they ſhould be; for if one 
holds a Candle to them, and any of the Effluvia 
come out, thoſe that paſs into the Air through the 
Lutum, will immediately take Fire. 

Oils themſelves will mingle with the Air. 
Wherefore, to ſay nothing of Train-Oil, which 
can be (melt ſo tar off (foraſmuch as ſome may 
doubt whether they be the oleaginous Parts them- 
ſelves that affect our Noſtrils) let any one take 
Oil of Olives mingled with Salt, and diſtil it with 
a glowing Iron Pot, upon which there is an Iron 
Helm or Head, with an Oritice or Hole at the Top, 
ſo as it may be ſhut with an Iron Cover, he wil! find 
when the Cover is taken off, in order to take ſome 
of that Matter with an Iron Ladle out of the Por, 
and to put freſh therein, that the Steams (which 
being drawn over into the Recepient, do there make 
what they call an Oleum Philoſophorum) as ſoon 25 
they come into the Air, flame out, and fo conti- 
nue till the Orifice of the Helm be again cloſed. 


Secr. VIII. Other Particles do likewiſe mix them- 
ſelveſ with Air. | 


AN infinite Number of other Particles, beſides 
thoſe of which we have given Inſtances above, are 
found to incorporate themſelves with the Air, as 
with a common Menſtruum or Diſſolvent, accor- 
dingly it is obſerved by FVarenius, in his Geography, 
(Lib. I. Cap. XIX. $.41.) that when the Spices in 
the Iadian Iſlands are ripe, the Seamen know it by 
the Smell thereof, at the diſtance of three or four 
Leagues: That in the Iſlands named the Azores, 
the Air is impregnated with ſo many Acid P. rti- 
cles, that it corrodes even the Iron and Stones of 
Houſes, in ſuch a manner, as toreduce them to Duſt 


in a little time: whereas, on the contrary, in the 
Province 
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Province of Chili in America, the Air is {0 ſoft, and 
that tho” one put up a Sword without cleaning it 
into the Scabbard, there will never be found any 
Ruſt upon it. They that wouid be further in- 
formed upon this Subject, may conſult the Author 
in the place we have quoted. 


Scr. IX. Many Particles preſerve their Properties in 
the Air. 


Arrtrr all this, no body I think will ſcruple 
to acknowledge the Air to be a Menſtruum im- 
pregnated with an infinite Number of Particles; 
only it ſcems neceflary before we proceed, to 
ſhew, Fut, That the Eflluvia of ſuch a great 
Number of ſolid and fluid Matters, tho' diflolv'd 
in the Air, may yet preſerve the ſame Properties 
which they had before they were mingled there- 
with. They that deſire ſufficient Inſtances thereof, 
may ſee what that great Naturaliſt, Mr. Robert 
Bcyle, has writ about them in his Diſcourſe on the 
Nature of Ejfluviums. This however has been ex- 
perimentally obſerved, firſt in fluid Matters from 
a great many Diſtillations of Waters, of Burning 
Spirits, of Acid Spirits, of Spirits that have Vo- 
!atile Salts in them, of Quickſilver, and almoſt all 
ſuch like Liquors, which evaporating in the Air 
by Warmth, do therein ſo very much maintain their 
own Figure, that being admitted into a Recipi- 
ent, and turned again into a Liquid Matter, al- 
moſt all of them yield the fame Fluid of which 
they were compoſed before they were mingled 
with the Air. 

The {ame may likewiſe be obſerved in many ſo- 
lid Bodies, which the Chymiſts do raiſe, or (as 
they phraſe it) ſublimate by Fire. Thus, accord- 
ing to the Report of the aforeſaid Mr. Boyle, who 
ought never to be named but with reſpe&, Sul- 


phur, 
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phur, Camphire, Benjoin, Sal- Armoniac, and even a 
Metal as heavy as 7in, may be ſublimed and 
mix'd with the Air by the Heat of Fire; and the 
Parts thereof being coagulated by mceting with 
Glaſs or ſome other Matter, may be again chan- 
ged into a ſolid Body, with the ſame Properties 
it had before. 

And let no Man imagine that we draw out this 
Analogy too far, becauſe they ate not ſenſible of 
ſuch a Heat, or of ſuch Fires in theſe Climates, 
as might ſeem ſufficient to diſſolve theſe Bodies, 
and to cauſe them to evaporate into the Air, to 
perform which, ſo intenſe a Heat is required in 
Chymiſtry : For whoever has read any thing con- 
cerning the Subterraneous Fires that ſhew them- 
ſelves in burning Mountains, and with how much 
Sulphur, Aſhes, and other Matters, they have of- 
ten filled the Air, even at the remoteſt Places, 
will find that there is not the leaſt room to doubt 
thereof. 


Sx cr. X. The aforementioned various Particles, by 
their operating upon each other, cauſe the Air to be 
Wholſome or Unwholſome. | 


From what we have ſhewn already, it will 
follow, Secondly, that he who knows how vari- 
ouſly and powerfully theſe Particles, floating in 
the Air, do operate upon each other, will eaſily 
conc2ive, that from the different Conjunctions 
and Separations thereof, different Qualities of the 
Air does likewiſe reſult. Inſomuch, that ſome of 
the Parts being wholly innocent in their own Na- 
ture, by their Conjun&ion and Mixture with each 
other, may become hurtful and even fatal: and 


ſo on the contrary, thoſe that are prejudicial, may 


likewiſe become healthful, and thus in many Caſes 
they may undergo many Changes. | | 
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Szcr. XI, and XII. Several Experiments to con- 
firm this. 


Tuus we ſee (to give an Inſtance of what we 
have aſſerted) that the Spirit of Common Salt and 
Mercury, neither of which are poiſonous alone, be- 
ing ſublimated by Fire, are united in the Air, and 
then become ſuch a deadly Poiſon (to which they 
uſually give the name of Sublimate) that if it do not 
exceed Arſenic or Ratibane itſelf, it may be counted 
at leaſt as fatal. We ſhall not here enquire, whe- 
ther waat has been obſerved by Diemerbroek, de 
Pefte, Lib. II. Cap. 3. might be ſuppoſed to have 
happen'd after ſuch a manner; namely, that the 
Fumes of Haß with which Linnen was waſhed, 
might have brought the Plague into the Houſes of 
Nimeguen, and have render'd the Air of that 
Town contagious ; tho' it is well known, that the 
Ingredients of which that Matter is compoſed, 
have nothing peſtilential in them. This 1s hardly 
to be doubted, that when the Subterraneous Fires 
in the times of Earthquakes, have filled the Air 
with many Exhalations, thoſe Exhalations them- 
ſelves, or their Union and Co-operation upon o- 
ther Particles of the Air, have often produced 
contagious and other Epidemical Diſtempers. 

Thus we allo ſee that great and pernicious Poi- 
{ons floating in the Air, being joined to other Mat- 
ters, do thereby loſe their pernicious Qualities. 
And the Chymiſts know very well, that how often 
{oever the aforementioned Sublimate is exhaled or 
raiſed up into the Air, it will ſtill remain a deadly 
Poiſon : But if one take an equal Weight of Salt of 
Tartar, and mix it therewith, and then evaporate 
both together, theirParts will unite themſelves inthe 
Air, and loſing their poiſonous faculty, will produce 
a Medicine cali'd Mercurius Dulcis, which is very 


good 
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good in many Caſes. Some aſcribe it to the ſame 
Cauſe, that the Plague ceaſes at Grand Cairo as 
ſoon as the River Nile begins to ſwell ; ſo that 
whereas the very Day before there might die 500 
Perſons, the very next Day there would not per- 
haps die one, according to the Relation in Sandy's 
Travels, Lib. II. The above-mention'd Mr. Boyle 
confirms the ſame by many Inſtances. 

That Gentleman has likewiſe taught us expe- 
rimentally, that fluid Bodies may be changed into 
ſolid ones in the Air; for example, mix the Spi- 
rit of corrupted or fermented Urin with Brandy, 
which has not been entirely ſeparated from its 
Water ; and ſetting it over the Flame of a Lamp, 
or ſome other more gentle Heat, the Fumes a- 
ſcending from thence will be turn'd into a ſolid 
Body in the Air, appearing at the Top of the 
Glaſs like a fine white Sublimate, notwithſtanding 
that before the Diſtillation, each of them was a 
liquid Matter. | 

It is not our Deſign in this place to enquire ſo 
ſtritly, whether the abovementioned Phænomena 
at Nimeguen and Cairo, were rather to be aſcrib'd 
to a Precipitation or Coagulation, which ſome of 
the aſcending Particles might produce in the Air ; 
but that ſomething of the like nature may happen 
in the Air, whether by Conjun&ion orSeparation, 
ſeems to be maintainable in ſome manner, from the 
Obſervation of the Profeſſor Schagt, at the time of 
the Sickneſs at Leyden, of which mention has been 
made before in Contemplation VII. and that which 
has been related to me by a curious and obſerving 
Gentleman, ſeems to confirm the ſaid Opinion, 
which he ſays was commonly known to all the In- 
habitants of London at that time, namely, that in 
the dreadful Peſtilence of the Year 1665, thoſe 
Coffee houſes that were continually filled with the 
Smoak of Tobacco, were almoſt the only places that 
eſcaped the Infection. | I ſhall 
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I ſhall not pretend to determine, whether what 
we have juſt now mention'd muſt be underſtood 
to happen after the ſame manner, as when a good 
quantity of Sublimate is diſſolved in Water, and 
when into the ſame Liquor, which is very poiſon- 
ous, Salt of Tartar likewiſe diſſolved in Water is 
poured, ſo long, till a reddiſh Powder 1s pro- 
duced and finks down to the Bottom, or, accord- 
ing to the Chymical Term, is precipitated ; after 
which it will appear, that by the Operation of 
theſe two Matters upon each other, all the Poiſon 
of the Sublimate will be done away : Or, whether 
it may be ſuppoſed to happen in Conformity to 
that other Experiment, and the Conſequences 
thereof, in making of Mercurius Dulcis, as has been 
obſerved above. Our main Deſign in all this, has 
been only to ſhew, that upon conſidering the 
whole Matter, we ought to ſuppoſe this Globe of 
Earth, with its ambient Air, not only to be a Ma- 
thematical Machine (which.may be proved by 
other Experiments, but even a great Chymical La- 
boratory, in which the Air repreſents a Recipient, 
in which thouſands of Kinds and Differences of 


exhaling Particles are coſected, either by Subter- 


rancous Fires, by the Heat of the Sun, or by ſome 
other Cauſes ; or otherwiſe, as a Menſtruum and 
Diflolvent, which being poured out upon innu- 
merable Matters, extracts and unites to it ſelf va- 
rious Particles from each of them : And thoſe Pa- 
ticles being mingled with the Air, may variouſly 
operate upon each other, according to their diffe- 
rent Natures and Properties. 


SRC. 
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SEC r. XII. Conviftions from the foregoing Ob- 


ſervations. 


BEFORE we proceed any further, in caſe any 
body, be he who he will, that has formed a juſt 
Notion of this Conſtitution of the Air from what 
has been ſaid already, and knows what an in- 
finite Number, not only of the ſame, but even of 
different Kinds of Particles, do occur in the Air 
after how many various manners they unite with 
each other; how from their Conjunction, from 
their Diviſion or Separation, and otherwiſe, ſo 
many pernicious and fatal, as well as wholſome and 
uſeful Effects may reſult; I ſay, if beſides all this, 
he is aflured, that without Air neither Animals 
will live, nor Plants grow; Can he fit down eaſie 
under a Perſwaſion, that all things do thus come 
to paſs either by Chance, or by Mechanical Cau- 
ſes, entirely ignorant of what they are doing, and 
without any Wiſdom or Deſign? And that with- 
out an infinite over-ruling Power and Providence, 
this rcal Chaos, or confuſed Maſs, ſubje& to ſuch 
an unſpeakable number of Alterations, by the 
multitude and diſagreeing Properties of its Parts, 
could have been adapted for ſo long a Time, and 
ſill continue ſo to preſerve alive ſo many thouſand 
Animals and Plants, and to furniſh all that is par- 
ticularly neceſſary to every one of them, with ſo 
vaſt a variety? And can he imagine, that it is 
to be aſcribed to any thing but a Divine Direction, 
ſurpaſſing all Underſtanding, that theſe things do 
not fall into the utmoſt Confuſion? Yea, can he 
poſſibly, with all his Wiſdom, form any juſt Idea 


thereof? how from ſuch a confuſed Mixture of all 


kinds of things as the Air is, and among which 


many indeed are ſerviceable and uſeful, but like- 


wiſe many others, both prejudicial and even con- 
tagious 
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tagious and Fatal; I ſay, that each requiſite Par- 
ticle can diſcharge its Function in its Place, and 
all the bad ones be prevented from doing harm, 
were it not that the Supreme Will of our adorable 
Ruler did herein exert its Wiſdom and Power. 


Sect. XIV. The Inviſibility and Infipidity of the 


Air very uſeful. 


TA x aforeſaid Wiſdom and Goodneſs of Gop 
has often occurr'd to me with great aſtoniſhment; 
when I conſidered, that he has been pleaſed to 
ſubject to our Senſe of Seeing, Fire, Water, Earth, 
Sun, Moon, Stars, and almoſt all other Creatures, 
excepting only the Air, which though we can feel 
well enough in Winds, and other Caſes, yet he 
has thought fit to render inviſible to us. And 
yet, how does almoſt every Man tremble, when 
he ſees the Vapours and other active Particles 
therein, gathered together in dark Clouds, and 
and threatning us with Thunder and Lightning, 
with Storms and Tempeſts? 

Again, If any one ſhould be obliged to drink 
the Waters of Fens and Marſhes, of Ditches and Ken- 
nels, mixt with Dirt and Naſtineſs, tho” perhaps 
not otherwiſe pernicious, how loathſome would 
it appear to him? Or if he ſhould meet in it any 
of the Spawn of Serpents or Toads, tho? there were 
not enough thereof to poiſon him, yet with how 
much Fear and Terror would he take the Cup in- 
to his Hands ? And what pains would he take to 
ſeparate what was pure and wholſome from this 
dreadful Compoſition ? Now, if in the ſame man- 
ner, all the Filthineſs that is to be found in the 
Air, all be exhaling Particles, from foul and 
naſty Places, all the Vapours from ſtinking Puddles, 
or fon roten Cn ion, or dead Carkaſſes, all the 
aſcc ding Streams from poiſonous Minerals, and 

contagious 
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contagious Animals or Plants, all the diſagreeable 
Effluvia from the Bodies of Men and Beaſts, and 
whatever elſe of other Infections in the Air might be 
added hereto : Iſay, if all things were ſet before his 
Eyes in the ſame manner, would he not loath and 
nauſeate the very ſight of them? The ſame would 
certainly befal him, if he were capable of ſceing 
with his Eyes, the Air that he muſt conſtantly 
breath, fill'd with ſo many impure and unwholſome 
Particles ; would he not live in a continual fear of 
being poiſon'd by them ? Would he not employ all 
the Powers of his Mind, even till he was tired, 
to find, if it were poſſible, among ſuch a loath- 
{ome heap of diſagreeable things, ſomething that 
was clean, and could be ſuckt in without nauſeat- 
ing? Should we not ſee Rich Men offering more 
Money for Places where the Air was pure and 
wholſome, than they now beſtow for ſtate y Houſes 
and Country Seats ? Now it has pleaſcd the gra- 
cious Director of all things ſo carefully to provide 
againſt theſe Inconveniences (that what befals us 
every Moment of our whole Lives, namely, the 
Inſpiration and Expiration of Air, might be per- 
form'd with pleaſure, or, at leaſt, without pro- 
ducing in us any diſagreeable Senſations) as to 
render inviſible to us, that Air which would o- 
therwiſe ſet before our Eyes a perpetual Swarm of 
deteſtable Objects; and by this means only (tho 
they ſhould not be dangerous to our Health or 
Life) releaſe us from inceſſant Cares and Fears, 
of drawing into the Lungs by the Mouth and 


Wind- Pipe ſuch a quantity of odious things. 


The like Averſion and Dread of ſo many Particles 
floating in the Air would befal us, but in a much 
higher degree, if they ſhould become ſenſible to 
our Taſt. Ovght not then every Man to acknow- 
ledge his Obligations to the Wiſdom and Mercy 
of the great Ruler of this World 2 Who, tho' by 

| cauſes 
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Cauſes us to Hear this compounded Air in Flutes 
and Organs, to Feel it in Winds and Storms, and to 
Smell it too in many Caſes ; yet, that he might not 
make us miſerable, has form'd it after ſuch a man- 

ner, that notwithſtanding its being impregnated } 
and laden with ſuch a diverſity of Parts, it can be 
neither ſeen nor taſted, except in ſome particular 
and very rare Caſes; by which an Atheiſt may 
be convinced, that He who brings this about, does 
it of his free Will and Pleaſure ; but by no means 
can it be ſaid tobe thus order'd by neceſſary Con- 
ſequences, and much leſs by Chance. According- 
ly we find, forinſtance, that when an Apothecary 
has pounded a good quantity of Ales, and that 
the fineſt Parts thereof fly up, and mingle them- | 
ſelves with the Air, their Bitterneſs diſcovers it- ? 
{elf to the Taſt of thoſe that ſuck in that Air: And 
to ſhew, that the Air is likewiſe in its own Na- 
ture viſible, we need only compreſs a good quan- 
tity thereof together in an Air-Pump, and then 
let it out again as quick as we can, and it will 
preſently ſhew it ſelf to our Eyes like a Fog or 


SRT. XV. The Obſervation of Meteors refumed. 


B u r to return to the Meteors ; If we ſhould at- 
tempt to ſhew the Cauſes thereof fully and clear- 
ly, we muſt do it by a number of Nataral and 
Chymical Experiments, which might be render'd 
Analagous and Uniform to the ſame in Little: 
But this would engage us in too large a Field; we 
ſhall however produce ſome few, to ſhew how the 
ſame are generated in the Air, without pretending 
that they may not come to paſs many other ways; 
for as {ome of theſe that are now known to us 
were hid from the Ancients, ſo perhaps ſome may 
be diſcover'd by our Poſterity, of which'we ate 
hitherto ignorant. SECT, 
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Sx cr. XVI, and XVII. Miſts and Fugs produced 
by many Exhalations, and by the Rarefaction of the 
Air, ſhewa experimentally. 


To fay ſomething firſt of Miſts and Fogs : It is 


plain from what has been ſaid, that unſpeakable 
numbers of watry Vapours and other E.xhalations 
# do mingle themſelves with Air, by which they ren- 


der it Thick and Untranſparent or Dark : As firſt, 
when they ariſe in too great a Quantity, and are 
ſo cloſely compreſſed together, as to fill the Air, 


and to obſtruct a free Paflage of Light. In the ſame 
mar ner weſce in Chambers, where the Smoak does 
not go directly up the Chimney, as alſo by the 
thick Steams of boiling Water in Kertles, the Air 
7 render'd in ſome manner untranſparent and foggy : 
The ſame happens by the numerous Vapours that 
ariſe in cold Weather in Winter, and here in Hol- 
land, upon the Breaking and Opening the Ice. 


The ſecond way of producing Fogs and Vapours 
is, when the Air is more rarified than uſual, and 
thereupon becoming lighter, is no longer able to 
balance the more heavy watry Vapours, and to 
keep them floating in its own Region. A plain 
Inſtance thereof we may ſee in Tab. XIV. Fig. 5. by 


talking ſome of the Water out of the Glaſs Globe 


A B (from whence the Air was firſt exhauſted, in 


order to fill it by the ſpouting in of Water, as 
has been ſhewn before on another Account in Con- 
templation XVII.) and then faſtening or ſcrewing it 
on to the Air-Pump at D, ſo that the very ſmall 
quantity of Air that remain'd in it at S, will ap- 
pear above the Water NP R; after which, a Va- 
cuum being made in the Pump, the Cocks E and K 


muſt be open'd ; by which means the Air, which 


at S gravitated upon the Water N P, meeting with 
nao reſiſtance, will drive it down towards the Pump, 


and 
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and ſo the Space A NP, becoming larger, the Air 

that is in it will be likewiſe more expanded or | 
rarified. Now, as it does alſo become lighter 
thereby, the Watry Vapours in it will fink down, 
and produce a viſible and whitiſh Fog in the Globe, 
and many times little Clouds, exactly mimicking | 
thoſe that we ſee in the open Air. But theſe Miſts 


and Clouds, upon the Re-admiffion of the Air 


QR thro' the Water, and by the Encreaſe and 
Compreſſion of the Air at 8, do immediately diſ- 
appear again, and the ſaid Air at S, as ſoon * 
recovers its former Tranſparency ; and ſo, toties 
quoties, becomes foggy and cloudy when it has an 
Opportunity of dilating itſelf, and of forcing the 
Water out of the Globe, upon exhauſting the Air; 
and again becomes clear and tranſparent, upon the 
letting in of freſh Air : So that clear and foggy 
Weather may be as alternately repreſented as often 
as you pleaſe after this manner; and even when 
there remain watry Vapours enough in the Air, 
this may be ſtill produced, provided the Bubble be 
but a little moiſt within, tho* altogether empty 


of Water. 


SE:. XVIII. Reflections aud Obſervations upon 


the ſame. 


W = have made theſe Experiments very frequent- 
ly, and from thence obſerv'd ; Firſt, that theſe Va- 
pours, when the Air appear'd heavy in a Barome-. | 
ter, were not ſeen at the firſt Pumping, nor did 
ſhew themſelves ſooner, till after ſome Expanſions 
of the included Air, it became lighter and thinner. 
Secondly, This Experiment did not ſucceed well 
when the Water and Air were cool ; probably, be- 
cauſe there were not watry Vapours enough mix- 
ed with the Air: Wherefore hot Water, in a lit- 
tle Glaſs Veſſel! (Tab. XIV. Fig. 4.) MN, being 
placed under the Bell, preſently fill'd the Air wich 

2 the 
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the Steams which exhaled from it, but upon the 
admiſſion obfreſh Air, vaniſhed as before. 

It was likewiſe obſcrved at another time, that 
no Miſt appearing in the Glaſs Globe in cold 
Weather, upon making a Fire in the Room, and 
the Air in a 'Thermometer ſhewing itſelf warmer, 
we renewed our Pumping a litcle while after, and 
the Fog became immediately viſible. Thirdly, We 
found l;kewiſe, that the Miſt which had been thus 
produced in the Glaſs, ſubſided by degrees, and 
the Glaſs became clearer, without admitting freſh 
Air into it; As alſo, Fourthly, That theſe Miſts, by 
letting in freſh Air upon them, and by the Wind 
which the ſame produced, being pur into Motion, 
occaſion'd an agreeable Repreſentation of the ir- 
regular Courſe of the Clouds in the Air in the time 
of Storms and Tempeſts. 

I have related this Experiment ſomething the 
more particularly, becauſe it did not always ſuc- 
ceed, and foraſmuch it ſecm'd to give us a great 
deal of Light into the Nature of Miſts and Clouds. 

Now that the Natural Miſts, and Fogs, and 
Clouds are of the ſame kind with theſe Artificial 
ones, {ſeems deducible from hence, that moſt com- 
monly when the Air loſes its Clearneſs, and be- 
comes more dark and obſcure, the Mercury in the 
Barometers deſcends, and ſhews thereby, that the 
Air is become lighter. 

I have likewiſe often obſerved with Aſtoniſh- 
ment, that when the Air appeared clear all above 
and round about us, in a very ſhort while after, 
the whole Heavens grew dark and were cover'd 
over with Clouds. Whether this may be deduced 
from a ſudden thinning of the Air (becauſe we 
know of no other Reaſon beſides, that in ſo little 
a ſpace of time can operate ſo quick over the 
whole Face of the Heavens) I leave to others. 


The Barometer may be compared therewith. 
Vo I. II. Co SECT. 
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Ster. XIX. An Experiment to prove that Miſts 
and Fogs may be produced by Efferveſcences. 


Thirdly, Another manner by which the Air may 
be render'd Foggy, will appear by an Experiment 
made with two little Glaſſes or Phials containing 
an Ounce each; one of which being almoſt filled 
with Spirit of Salt-Petre, or Aquafortis, or elſe 
with Spirit of common Salt, and Yother with 
that of Sal Armoniac ; put the Mouths of both the 
Bottles near to each other, and you will find, that 
the Exhalations of both being mingled in the Air, 
will produce a viſible Smoak or Miſt, which, if 
the Bottles be placed far enough aſunder, cannot 
be obſerved in either of them. 

Now that this way of Eferveſcence, as the Chy- 
miſts call it, 1s brought about by the reciprocal 
Action of their Particles in the Air, will bereadil 
allowed by any one that ever ſaw the Efferveſcence 
or Fermentation that is cauſed by pouring one of 
theſe Liquors upon the other. 


* 
Stcr. XX. An Experiment proving the like Effect 


by Precipitations or Separations. 


Fourthly, WI learn another way from Chymiſtry 
of turning clear and tranſparent Liquors oftentimes 
into a thick and troubled Matter, by Separation or 
Precipitation: Thus Sublimate or Vitriol diſſolved 
in Water, and filtrated thro* a Paper, does yield a 
clear Liquor; but pour into it either Salt of Tar- 
tar or Potaſh, likewiſe diluted in Water, both of 
which are tranſparent, and you will preſently ſee 
ſome Parts of the firſt Liquor precipitated or ſepa- 
rated from the reſt; by which means the Liquors 
will loſe their Clearneſs, and be changed into a 

drk and thick Subſtance, 


Whe- 
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Whether this has alſo place in ſome of thoſe 
that People call Hing Fogs, I ſhall not enquire 
any farther here: this is certain, that thoſe Stench- 
es have often a great affinity with that which we 
diſcover in making Mil of Sulphur, or the Golden 
Sulphur from Antimony. 

To prepare the laſt, they uſe to boil in Water 
the Sulphur of the Regulus of Autimony mingled 
with Salt of Tartar in the Fire, and to filtrate the 
ſame thro” a Paper, ſo that there proceeds from it 
a clear Liquor of a reddiſh Colour, and without 
any Smell; but putting in ſome drops of Vinegar, 
a grievous Stench ariſes from it, and the Liquors 
become thick and untranſparent ; until there ſub- 
fides from it an Orange Colour and Yellowiſh 
Powder, which is the Golden Powder, and then 
both the Liquors become clear again. 

I have often thought with my ſelf, whether 
there were not ſomething like this in the Air, 
which by way of Precipitation might produce 
thoſe Stinking Fogs ; Firſt, by reaſon of the like- 
neſs of the Scent; and Secoxdly, becauſe I have 
oftentimes obſerv'd, upon the Days ſucceeding 
theſe Fogs, a Reddiſh or Ornage Colour Scum, 
very like that of the above-mention'd Golden Sul- 
phur, upon Standing Waters; which before thoſe 
Fogs happen'd, were not to be found there. But 
I leave all this to further Enquiries. 


SECT. XXI. Fogs are Clouds. 


Ar r ER having treated of Foggy and Miſty 
Airs, it does not ſeem neceſlary to ſay any thing 
more about Clouds; becauſe it is very credible, 
that what we call here below Miſts and Fogs, 
when raifed up higher in the Air, do compole the 
Matter of Clouds; inſomuch that a Cloud is no- 
thing but an exalted Fog; now that this is ſome- 

Ce 2 thing 
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thing more than a bare Suppoſition, appears from 
Experimental Trials made by many People, who 
having climbed up high Mountains, met with 
thick Fogs in their way ; but when they were ar- 
rived to the Top, they obſerved the ſame floating 
under them like great and white Clouds. Varenus 
gives us a particular Relation thereof in his Geo- 
graphy, Lib. I. cap. 19. H 41- 

The ſame is aſſerted by that great Examiner of 
Nature, Mr. Mariotte, in his Diſcourſe Du Move- 
ment des Eaux, p. 19. That climbling up a Moun- 
tain, at one place he was in the middle of a Fog, 
which whilſt he was below at the Foot of the 
ſame Mountain, appear'dto him like a Cloud. 

Another common Experiment may be made, 
when Gunners are trying their Cannon, by diſ- 
charging ſeveral Pieces at once: Now every one 
knows that the Smoak thereof ſeems to thoſe that 
are under it like a Miſt in the Air; and ſo it ap- 
peared to me and others that were in the Boat 
with me, between Amſterdam and Buikſlot, like a 
black Cloud driving ſoftly on; eſpecially, after 
it was carried by a gentle Wind, that did not ſcat- 
ter it, to a good diſtance from the place where it | 
was diſcharged, and raiſed up higher in the Air. 
So thar likewiſe it ſeems deducible from hence; 
that it is not always Watry Vapours, but alſo o- 
ther Particles and Exhalations of which the 
Clouds are compoſed : Concerning which, as alſo | 
of the Rains and Dews proceeding from the 
fame, and other Meteors properly belonging to 

Water, ſomething more ſubſervient to our Deſign | 
ſhall be mention'd hereafter in our Contemplation 
pon Water. To proceed. 


SECT. 


. 
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Sz: cr. XXII. Wind and its Uſefulneſs, and Convi- 


ctions from thence. 


A M oNG the moſt common, but not the leaſt 
wonderful Motions of the Air, Mind has the prin- 
Cipal place. Now it is known to every one, that 
the Wind 1s a flood or a ſtream of mov'd Air, in- 
ſomuch that it wants no farther Proof after ſo ma- 


ny Experiments, only let us obſerve here firſt in 


general, that it is ſomething, which after a very 
{ſublime manner, ſhews the Power and Goodneſs 
of the Great Creator. | 

They that have ever read of, or tried the dreadful 
Force of Storms and Tempeſts, of Hurricanes and 
Travadoes, will be ſufficiently convinced ofthe Re- 
ſiſtleſs Power of the Wind. But Cuſtom makes us 
contemplate this great Wonder without any Emo- 
tion. But if there ſhould be ſtill any one ſo wretch- 
ed as not to learn his Obligations of Thankfulneſs 
to the Great Giver of all Things from theſe his 
Works, let him for once ſuppoſe with us, that 
there was no ſuch thing in the World as Wind or 
Motion of Air, but that it remained in a perpe- 
tual Stagnation quite round the Globe, like a 
Pond or Lake of thin and dead Water, Muſt he 
not then own ; 

Firft, In caſe that what was raiſed up in the 
Air ſhould remain in the ſame place, without being 
carried elſewhere, or ſo long at leaſt, till it grew 
lighter, and ſo aſcended, or heavier, and then de- 
ſcended; (to ſay nothing of Cities and Coun- 
tries, which after Earthquakes might be viſited 
with {ad and fatal Diſtempers, by the Corruption 
of the Air) that great Trading Towns and Popu- 
lous Places, where the Smoak of ſo many Fires of 
Coal, Turf or Wood, the Vapours of ſo many ſtag- 


nating Waters, the Stench of ſo many impure 


Se Places, 
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Places, and thouſands of other kinds of Exhalations 
proceeding from Men, Beaſts &c. did continually 
and inceſſantly fill the Air; and the whole World 
too, would ſoon be one univerſal Church-yard and 
Burying- place; for all its Inhabitants wou'd ſoon 
periſh, were it not that by the help of theſe Winds, 
ſo exceeding neceſſary towards the ſupport of all 
Living Creatures, freſh Air is continually derived 
to them from the Hills, and other healthy Places 
round about them; and the unwholſome and in- 
fectious Vapours driven from thence, and diſſipa- 
ted in the vaſt ſpace of the Skies. And can he 


that obſerves all this, perſwade himſelf to believe 


that Winds are meeriy accidental, and that he owes 
no Thanks for this great Benefit to him that made 
the Winds ? | 

Secondly, If this is not enough to convince an 
Atheiſt, yet he certainly knows, that it the Va- 
pours drawn from Water were to fall down in the 
ſame place from whence the Sun had raiſed them 
up, moſt of 'em being exhaled from the Sea, would 
Iikewiſe fall down into it again; and that the dry 
Land, Fruit-Trees and Plants, would never be able 
to ſhare in their Moiſture. Moreover the Courſe 
of Rivers running from Inland Countries and Re- 
gions remote from the Sea, into which at laſt they 
diſcharge themſelves, would likewiſe in time be 
partly or wholly dryed up: Inſomuch that Dews, 
Rains and Inundations of Rivers, that render the 


Earth fruitful], failing altogether, would make it at 


laſt unfit to feed and keep alive, by its Producti- 


ons, Men and other Creatures that dwell upon it. 


Now this entire Deſtruction of almoſt all that 
breaths upon the Earth, 1s folely prevented by the 


Winds : By Means of which thoſe Watry Va- 


pours, that do moſtly ariſe from the Sea, are car- 
ried to dry Places, that they may there deſcend in 
Rains, Dews, Snows, and other Meteors, and 


ſupply 
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ſupply for the moſt part the refreſhing Streams of 
Brooks and Rivers with continual new Matter. 
Now if ſo many Men, ſo many Bealts, ſo many 
Birds, ſo many Fiſhes, and ſo many thouſands of 
Trees and Plants, were made without Wiſdom and 
Deſign: Can any one ſay, without the Contra- 
diction of his Conſcience, that the Winds, for want 
of which ail of them would in a little time periſh 
by the failure of their Suſtenance, are thus made 
accidentally and without any determinate Purpoſe 
of our great Preſerver? Would he ever dare to aſ- 
ſert the ſame of ſo inconſiderable an Inſtrument as 
even a Watering- Pot, wherewith we refreſn the 
Plants and Flowers of our Gardens? And ſeeing 
that ſuch a thing was adapted to convey a little 
Water from ſome adjacent Well or Brook into a 
Garden, and there regularly to ſprinkle the Parts 
thereof ; would he dare to maintain, that even 
ſuch a contemptible Veſſel was made without any 
Deſign of the Artificer ? But if not, how can he 
expect to pals for a rational Creature, when he 
pretends to believe the ſame of the Winds, thoſe 
great Aquæducts and Watering-Pots of the whole 
Earth, and for that reaſon the Preſervers of his 
own Life, and that of all other Creatures? 
| Thirdly, Now to paſs by the Obligations under 
which thoſe Men lye, that make ſuch great uſe of 
the Powers of the Winds to their Advantage and 
Pleaſure both ;ſo that where there are no Rivers to 
turn Mills, they can apply theſe Streams of Air 
to the ſame Purpoſe: Can it be imagined, that 
the ſaid Winds are produced accidentally, when 
without their Aſſiſtance the Inhabitants of tlic 
World could reap no Benefit from any of thoſe 
Countries that are ſeparated from them by great 
Seas, nor enjoy any Communication therewith 2 
If ſuch Powers of the Wind, (by which great 
and heavy Ships are convey'd ſo ſwiftly from one 
Cc4 Part 
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Part of the World to another; by which ſuch great 


Machines can be moved as ſhall ſuffice, with the 
Care of a few Men, to drain and keep dry ſo ma- 
ny Watry Lands, to ſaw and prepare ſo much 
Wood tor Building) could be bought or hired with 
Money ; Can any one believe, that beſides the Mer- 
chants, almoſt every Body in the World would not 
be ready to contribute their Share, and to pay their 
Quota, that they might likewiſe partake of the 
good Things of other Countries, and of the bene- 
ticial Effects of Ships and Mills? Now the moſt 
gracious Ruler and Preſerver of all Things does 
hold this great and uſeful Power the Wind in con- 
tinual Readineſs for every Man that will embrace 


the Advantage of it, even for nothing, and with- 


out expecting any other Return than Thankfulneſs: 
And all this he vouchſafes to do, that he may diſ- 
play his Wonders even to his Enemies themſelves, 
by a Matter that is inviſible; inſomuch, that if one 
had always liv'd in a place where the uſe of the 
Wind was never known, he could hardly be in- 
duced by the ſtrongeſt Arguments to give any cre- 
dit to ſuch a ſtrange and unconceivable thing. 
And can then an Atheiſt ſit down contented, 
when he not only refuſes to acknowledge this Be- 
nefit (but even blaſphemouſly denies with his 
Mouth the great Giver of all thoſe things, and if 
it were poſſible, wou'd moſt ungratefully blot him 
out of his Heart alſo) which, by the Adminiſtra- 
tion of theſe Winds, happen to the Advantage of 
himſelf and all Mankind? Certainly, if. the Winds 
were produced by no other Cauſes than mere 
Chance, opcrating now this way and then ano- 
ther, ſuch a Man ought to be in a continual Fear, 
that the Air would become fatal and peſtilential, 
by ſtagnating and putrifying, and the whole Earth 
a Wilderneſs for want of Rain, and that he him- 
{elf and all Living Creatures would periſh by Hun- 


Ber 
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gerand Thirſt : And if the Winds were not beſtowed 
upon Mankind as a Token ot the Mercy of its Crea- 
tor, might not he himſelf draw this Conſequence, 
that he could not be able to eſcape the Power that 
exerts itſelf ſo terribly in the Winds, and at ſome 

time or other he would moſt juſtly feel the Effects 
thereof, as a Puniſhment for theſe his Blaſphemies? 


SxtcT. XXIII. The Trade Winds and Monſoons. 


Ir muſt indeed be allowed, That if there be 
any thing in the World that theſe miſerable Phi- 
lolophers may, with an Appearance of Truth, 
pretend to be Accidental, it is the Wind, eſpe- 
cially after the manner that it moves and blows in 
theſe Countries; inſomuch, that it even gives a 
Handle to that Proverb, by which, if one would 
expreſs in the ſtrongeſt manner the Inconſtancy and 
Fickleneſs of another, we ſay, he is as Changeable 
as the Wind. But to convince them, that even the 
Winds are far from being governed by a mere and 
variable Chance ; let them enquire into the Expe- 
riments of Sea-faring People; and they will ſec 
(and if Go p be gracious enough to them, they 
will likewiſe be convinced) that the Providence of 
the great Governour has bound theſe Winds, which 
ſeem to us to come from all Corners of the World 
with ſo much Irregularity and Uncertainty, by as 
fixed and determinate Laws, as ever any Clock or 
Watch made by its Artificer. 

But not to ſpeak anything more in Confirmation 
of what we have now ſaid concerning thoſe Land 
and Sea Winds, which vibrating like the Pendulum 
of a Clock, do every four and twenty Hours blow 
backwards and forwards upon certain Coaſts, with- 
out which many Countries would not be able to 
ſubſiſt, nor many Voyages be made ſafely and con- 
veniently; there are beſides the changeable Winds 
that govern in our, and other Parts of the World, two 

principal 
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principal and well known Kinds of regular Winds: 


One of which does the whole Year round obſer ve in 


a manner one and the ſame Courſe, always blowing 
from the ſame Quarter, without any Obſervation of 


*. 


any Return, or ot any contrary Wind; and theſe 


FEST 


are named by Mariners and Geographers, Paſſage or 


Trade Winds. Thoſe of the Second Sort are ſuch as 


they call by the Name of Mon ſoons or Mouſoons (in 
Latin Mctiones) and theſe blow one half Year from 
one Corner, and then another half Year from that 


Quarter of the Heavens directly oppoſite. 
Without theſe Trade-Winds, how could they 


ſail upon the great Ocean ? How could there hard- 
ly any Ship arrive at the Eaſt Indies? Since at ſome * 
Degrees North of the Equinoctial you meet with 


a South-Eaſt or Trade-Wind, which, being in a 
manner directly contrary, does perpetually reign 


there; and as near as a Ship can fail againſt or *' 
bear up to the Wind, as they term it, drives it 
upon the Coaſt of America and to the Abrolhos; 


and whereas they endeavour to ſteer their Coaſt * 


Eaſtward, they arc obliged to make away ſo far 


to the Weſt, that they may get out of the Reach 


of theſe Trade-Winds. Being come ſo far, they 
are brought by changeable Winds to the Cape 


of Good-Hope From whence ſailing into the 38th, 
39th, and 4oth Degree of Southern Latitude, 
they meet with another Trade-Wind, which blow- ! 


ing almoſt contrary to the former, and to the 


Northward of the Weſt (for which reaſon it is 
called the Weiterly Trade-Wind) carries the Ship | 


to the Journeys End ; and that too with ſo grear 


a Force ſometimes, that according to the Obſer- | 
. vations which a very curious Mariner communi- 


cated to me out of his Journal, his Ship was dri- 


ven by this Wind above 50 Leagues to the Eaſt- 
ward in the ſpace of 24 Hours. And when the 
Ships return from the Eaſt- Indies, the firſt South- 
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Eaſt Trade-Wind is again ſerviceable to them, to 
carry them ſome Degrces North of the Line. 


Sect. XXIV. Convictions from the foregoing 


Obſervations. 


IHA often conſider'd with myſelf the great 
Advantages that accrue to the Dutch from their 
Travelling in Trek-Schnits, or Boats drawn with 
one or more Horſes; by which they can in a man- 
ner, throughout the whole Country, compute ex- 
actly the Time required to paſs from one Place to 
auother, let the Diſtance be what it will. 

Will now any Atheiſt, how obdurate fo ever he 
may be, dare to maintain, that thoſe who alone 
enjoy the Conveniency thereof, are not the leaſt 
obliged to the Prudence and Foreſight of their Go- 
vernours for it ; who have been pleaſed to appoint 
the ſame for the Publick Good, in order to render 
the Correſpondence of one City with another the 
moſt Cheap and Convenient to the Inhabitants ? 
And that thoſe have moſt Truth on their Side, who 
affirm, that it is by mere Chance, or at leaſt, 
without any View or Deſign, that at every time, 
and as often as it is required, freſh Horſes are at 
hand to draw the ſaid Boats? 

Now if we were to uſe no other Arguments; 
might not this Conſtancy in ſuch uncertain and 
variable Motions as are thoſe of the Winds, con- 
vince every reaſonable Perſon, that the Creator 
and Ruler of all Things, has thereby propoſed to 
himſelf certain principal Ends and Purpoſes ? For it 
variable Winds and Calms ſhould indifterently reign 
in all Parts of the Ocean, what Computation could 
be made of bringing a Voyage to any ſort of Con- 
cluſion? And how many unhappy Seamen being 
detained in theſe long Voyages by Calms or con- 
trary Winds, would run the Risk of periſhing with 
Hunger and Thirſt. + 
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Let no body think that we carry this our Aſſer- 
tion too far; becauſe the great Creator ot all 
Things, in order to ſtop the Mouth of theſe 
blaſphemous and deplorable Atheiſts, and to de- 
prive them of all Evaſions, and ſheltering them- 
{elves again behind a neceſſary Conſequence of ig- 
norant and natural Cauſcs, has ſhown them 
that it was in his Power to have govern'd | 
the Winds after a quite different manner; and 
particularly to have render'd the Seas impractica- 
ble and unnavigable by Calms and variable Winds. 
Por a Proof hercof, we ſhall make uſe of the 
Words of that great Mathematician, the preſent | 
learned Profeſſor of Geometry at Oxford, Dr. Ed- 
mund Halley, who, after he had been a long time 
between the Tropicks upon the Iſland of St. Helena, 
and having made diligent Enquiry into the Na- 
ture of the Winds by all poſſible Means, informs 
us (as we find it in the Philoſophical Tranſattions | 
Numb. 183.) that about the Coaſt of Guizea he ob- 
ſerved many Calms and Tornado's, which are ter- 
rible Winds, that run round the whole Compaſs ; 
and then he proceeds, Sect. 7. that between the fourth | 
and tenth Degree of Northern Latitude, between Cape 
Virde and the Eaſtern Ilands of the ſame Name, there | 
is a great Extent of the Sea, of which it might be ſaid, | 
that there did not blow any, not even variable Minds at 
al; and that the Sea ſeemed to be condemned to a per- 
petual Calm, and was attended with dreadful Claps of 
Thunder and Flaſhes of Lightning, and great Storms of | 
Rain. The Winds that are there did only deſerve the 
Name of little uncertain Blaſts, ſhifting hourly, and be- 
fore they ſhifted, becoming Calm; ſo that ſeveral Ships | 
before they could fail 6 Digrees, or about 120 Leagues, 
were obliged to ſpend whole Months (Varenius, in hi 
Geography, Lib. 1. cap. 21. H. 16, ſays three at 
leaſt) for want of a Wind. 

They 


3 


; nn = r , ooo. 


8 


The Religious Philoſopher, 443 


They that would be further informed of the 
Properties of theſe Winds, may meet with a great 
many Obſervations and Diſcourſes concerning 
them in the Works of the Learned Lord Bacon, Va- 
renius, Mariotte, and the ſo called Sea-Charts or At- 
las; particularly all that relates to Trade Minds 
and Monſoons, is very accurately deſcribed by the 
ſaid Ingenious Dr. Halle), and may be found in the 
abovemention'd Philoſophical Tranſac l. Numb. 183. 


SEC. XXV. A Brief Deſcription of the ſaid Winds. 


To form a general Notion of this, let any 
one place before himſelf a Globe or Map of the 
World, and view that Zone that is contained be- 
tween the Tropicks on each fide of the Equi- 
noctial, as Dr. Halley has repreſented it; They call 
it the Torrid Zone, by reaſon of the Heat. Here 
he will ſee, that the Waters of the Great and Ge- 
neral Ocean may be conſider'd as divided into 
three Parts, by the Intervention of Lands: The 
firſt is the Ethiopic and Atlantic Sea, between Afri- 
ca and America; to the Eaſtward there lies the Se- 
cond or Indian- Sea, between Africa, the Indian 
Hands, and New-Holland; the Third is the great 
South-Sea, or Mare Pacificum, extending itſelf from 
the Weſtern Coaſts of America along the other ſide 
of the Globe quite to the Philippine Iſlands. 


Now according to the Obſervations of Dr. Hal- 
ley and others, we find : 


I. That between the Trepicks in the Atlantic and 
Ethiopic, as alſo throughout the whole South-Sea, 
there always blows an Eaſterly Trade-Wind, 
which South of the Equator is ſomething Souther- 
ly, and North thereof ſomewhat Northerly. 

II. That theſe Trade-Winds do not reach far- 


ther than to about 30 Degrees on both ſides of 
the Equator, | 


III, That 
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III. That however there continually blows a 
South-weſt Wind about the Coaſt of Gninea upon 
the Land. 

IV. That in the Southern Part of the Indian- 
Sea, the Wind blows always from the Eaſt or there- 
abouts, with as much Certainty as in other Seas. 
So that a conſtant Eaſterly Trade-Wind, and 
which ſurrounds the Globe, 1s found at all times 
in the Places before-mention'd. 

V. Bur it is very wonderful, that on the North- 
fide of this ſaid Indian-Sea, the Winds which do 
one half of the Year blow continually from the Eaſt, 


as in other Seas, turn again the following halt 


Year, and blow directly contrary from the Weſtern 
Parts of the Heavens; and theſe are called the 
Monſoons. As for the other Particulars of thoſe 
Winds, mention'd in the aforeſaid Quotations, 


we ſhall paſs them by. 


Szcr. XXVI. Tranſition to Experiments about the 
poſſible Cauſes of the Winds. 


I'r will not then be neceſſary for us to make a 
great ſhew, as ſome do, of the Knowledge we 
have either acquired our ſelves concerning theſe 
Winds, or have learned from other People: But 
it ſeems belt to adore the Great Director in his 
unſcrutable Ways and Works, as deſpairing ever 
to attain to Perfection herein. However, ſince 
a great many things appear to be ſufficiently 
known concerning the ſaid Winds (tho' it be ve- 
ry little in it ſelf, with reſpe& to the Importance 
of the Matter) to prove from thence the Wiſdom 
and Power of the Creator; that we may not paſs 
by all of rhem untouched, but furniſh ſome Op- 
portunity to ſuch as have any Inclination to make 
further Enquiries therein, we ſhall briefly propoſe a 


few Experiments, which have been, and perhaps 


may 
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Mouth, or preſſes a pair of Bellows, or in the ſud- 
den fali of things that have any breadth in them, 

vuv hereby they preſs the Air between them and the 
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may ſtill be uſeful to many, either for a Founda- 
tion, or at leaſt ſome Direction in their Thoughts 
2 and Diſcourſes about them. 


Scr. XXVII. The firſt Experiment touching the 


Contraction of the Space in which the Air is contained. 


S1NcCE the Eſſence of the Winds conſiſts in a 


2 Motion or Protruſion of the Air from one place to 
another, it is certain, that whatever is capable to 
2 protrude the Air after ſuch a manner, is likewiſe 
proper to cauſe a Wind. Accordingly we find; 


I. That the Air may produce a Stream and a 


Wind when it is ſhut up any where, and the Place 
containing it is render d narrower; whereupon 
being preſſed, it forces its way thro' all the Paſ- 


ſages it meets with, and thereby repreſents a Blaſt 


or Wind. 


This we may ſee when a Man blows with his 


Ground, and driving it away on every fide, pro- 


duce a ſort of a Wind. This way of Generating 


a Wind was known to Hero Alexandrinus many 


Ages paſt, by making of a hollow Veſlel that was 
2 Air-tight, and had two Tubes, a great and a little 
one: Thro' the greater there runs Water with 
2 ſome Swiftneſs into the Veſſel or Ciſtern, which 
2 aſcending in the ſame, contracts the Space wherein 
the Air was contained, and ſo forces the ſaid 


Air with a Blaſt thro* the narrow Tube, by which 


means little Flutes, Pipes of Organs, and Figures 


of Birds are made to yield a Sound? to ſay no- 
thing of blowing Fires, and even ſmelting Me- 


2 tals in ſome Places after the like manner. 
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Scr. XXVIII. The Second Experiment with «« 


hollow Globe or ZEolipile. 


II. S o ux Philoſophers (upon obſerving the Ex- 
periments of heating a hollow Braſs Globe, ha- 
ving a little Orifice or Hole in it, and then throw- ® 
ing it into cold Water, to cauſe the Water to go 
into it, and afterwards making it hot again over a 
Fire, whereby the Vapours ruſh out like a violent 
Wind) have thought that the Wind does not ſo ? 
much conſiſt in a Motion or Protruſion of the Air 
as in Watry-Vapours, which this Experiment of an 
ZEolipile or Mind- Globe confirms; and have there- 
fore endeavour'd to deduce all the Properties of the 
Wind for the moſt part from ſuch Experiments. But 
we ſhall not here enquire either into the Probability 
or Difficulties of their Hypotheſis. | See the Figure 


of ſuch an Æolipile, Tab. XXII. Fg. 3.] 


SECT. XXIX. The Third Experiment. The moving ; 


of Solid Bodies through the Air. 


III. Adxor HR manner of moving, or produ- 


cing a Stream of Air, is by cauſing a Body to paſs 
ſwiftly thro' it; foraſmuch as by that means the 


Air follows the ſaid Body with a great Velocity, 


and raiſes a Wind behind it. 

To make a very eaſie Trial thereof, one need 
only extend ones Hand, the Fingers being cloſed, 
and ſwiftly ſtrike upon the Air from one ſide to the 
other ; whereby one ſhall be aware that the fol- 
lowing Air ſenſibly blows againſt the opening of 


the Hand, eſpecially if you moiſten the ſame with | 
a little Water, for then you will more ſenſibly ' 


feel the ſame. 


But to give a viſible Proof thereof, drop ſome 
little round Bullets from any due Heighth into a 
| Bucket 
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Bucket of Water; and as ſoon as they fall to the 
Bottom, you will ſee ſome Bubbles of the Air that 
followed 'em riſing up from the Bottom to the 
Top of the Water; in ſomuch, that many times if 
the Bullets deſcend from a greater Heighth, and 
conſequently with more Swiftneſs, the Bubbles 
will even be as large as the Bullets. 

The ſame has been obſerv'd in the Force of the 
Wind, which ſome have felt to their Harm, upon 
a Cannon-Ball's paſſing very near them, yet with- 
out touching them. 

*Tis the like Sort of Wind, as ſome think, thar 
is excited by the ruſhing of great Hail-ſtones, as 
they ſwittly deſcend. 


StcT, XXX. The Fourth Experiment; Effervef- 


CENCES. 


IV. Wx ſee a Wind likewiſe generated by mix- 
ing together two Efferveſcent Matters, and cauſing 
them to ferment ; and it is the ſame thing, wihe- 
ther both of them be Liquid, or one of them be- 
a Solid Body. | 

Accordingly, if you throw Filings of Iron or 
Steel into Spirit of Salt-petre, or into Aquatortis ; 
or if you mix with the Spirit of Sulphur, Sea Salt, 
Copperas, or any other Acid Spirit, an Alcalinc 
Liquor, ſuch as Spirit of Sal Armoniac impregnat- 
ed with Potaſh, or Spirit of Hartſhorn, Salt of 
Tartar, or Potaſh itſelf diſſolved in Water, they 


will produce a Fermentation with great Violence, 


and exhale a Stream of Air and Vapours out of the 
Mouth of the Glaſs or Veſſel that you put them 
in ; of the Force of which Fermentation or Ebul- 
lition you will be the more fenfible, if you ſtop the 
Mouth of the Glaſs tor a little ſpace, whilſt they 
are working together; bur you muſt not keep it 
{hut too long, for unleſs the Glaſs be very ſtrong, 

VoI II. Df It 
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S ECT. XXVIII. The Second Experiment with « 
hollow Globe or ZEolipile. 


II. S o ux Philoſophers (upon obſerving the Ex- 
periments of heating a hollow Braſs Globe, ha- 
ving a little Orifice or Hole in it, and then throw- 
ing it into cold Water, to cauſe the Water to go 
into it, and afterwards making it hot again over a 
Fire, whereby the Vapours ruſh out like a violent 


Wind) have thought that the Wind does not ſo 


much conſiſt in a Motion or Protruſion of the Air 
as in Watry-Vapours, which this Experiment of an 
ZEolipile or Wind-Ghbe confirms; and have there- 
fore endeavour'd to deduce all the Properties of the 
Wind for the moſt part from ſuch Experiments. But 
we ſhall not here enquire either into the Probability 
or Difficulties of their Hypotheſis. | See the Figure 


of ſuch an Qolipile, Tab. XXII. Fg. 3.4 


S Ec r. XXIX. The Third Experiment. The moving 
of Solid Bodies through the Air. 


III. Ado r HER manner of moving, or produ- 
cing a Stream of Air, is by cauſing a Body to paſs 
ſwiftly thro” it; foraſmuch as by that means the 
Air follows the ſaid Body with a great Velocity, 
and raiſes a Wind behind it. 


To make a very eaſie Trial thereof, one need 


only extend ones Hand, the Fingers being cloſed, 
and ſwiftly ſtrike upon the Air from one ſide to the 
other; whereby one ſhall be aware that the fol- 
lowing Air ſenſibly blows againſt tlie opening of 
the Hand, eſpecially if you moiſten the ſame with 
a little Water, for then you will more ſenſibly 


feel the ſame. 


But to give a viſible Proof thereof, drop ſome 
little round Bullets from any due Heighth into a 
| | Bucket 
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Bucket of Water; and as ſoon as they fall to the 
Bottom, you will ſec ſome Bubbles of the Air that 
followed 'em rifing up from the Bottom to the 
Top of the Water; jnſomuch, that many times if 
the Bullets deſcend from a greater Heighth, and 
conſequently with more Swiftneſs, the Bubbles 
will even be as large as the Bullets. 

The {ame has been obſerv'd in the Force of the 
Wind, which ſome have felt to their Harm, upon 
a Cannon-Ball's paſſing very near them, yet with- 
out touching them. | 

*Tis the like Sort of Wind, as ſome think, that 
is excited by the ruſhing of great Hail-ſtones, as 
they ſwittly deſcend. 


Sgr. XXX. The Fourth Experiment; Efferveſ- 


CENCES. 


IV. Wx ſee a Wind likewiſe generated by mix- 
ing together two Efferveſcent Matters, and cauſing 
them to ferment; and it is the ſame thing, whe- 
ther both of them be Liquid, or one of them be- 
a Solid Body. 

Accordingly, if you throw Filings of Iron or 
Steel into Spirit of Salt-petre, or into Aquafortis; 
or if you mix with the Spirit of Sulphur, Sea Salt, 
Copperas, or any other Acid Spirit, an Alcaline 


Liquor, ſuch as Spirit of Sal-Armoniac impregnat- 


ed with Potaſh, or Spirit of Hartſhorn, Salt of 
Tartar, or Potaſh itſelt diſſolved in Water, they 
will produce a Fermentation with great Violence, 
and exhale a Stream of Air and Vapours out of the 
Mouth of the Glaſs or Veſſel that you put them 
in ; of the Force of which Fermentation or Ebul- 
lition you will be the more ſenſible, if you ſtop the 
Mouth of the Glaſs for a little ſpace, whilſt they 
are working together; but you muſt not keep it 


mut too long, for unleſs the Glaſs be very ſtrong, 
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it will burſt in pieces as if Gun-Powder were kind- 
led in 1t. 

We do not here enquire after what manner the 
Wind 1s . thus produced, being ſufficient to our 
Purpoſe, that a Wind can be ſo made; and that 
ſuch an Etferveſcence may be produced among the 
like Particles, even in the Air itſelf, has been in 
{ome ſort proved above in $. XIX. about Fogs. 


Srtcr. XXXI. The Fifth Experiment, by burning ; 


Sulphureous Bodies and Salt-petre together. 


V. Som et Naturaliſts are wont to add to theſe 
Winds, the very violent and turbulent Protruſion 


of the Air and Smoak that has been obſerved by 
the mixing of Salt-petre with ſome Sulphureous | 


Matters, and touching them only with alittle Fire. 


Alfter this manner, we ſhall ſee an Inſtance of it 
in mingling Antimony with Salt-petre, or (if we 


fear any danger from the Smoak ariſing from this 
Mixture) by mixing powder'd Salt of Tartar with 
the like quantity of Salt-petre, and then ſetting it 


on Fire with a live Coal, or red hot Iron, eſpe- 
cially if you burn theſe Matters incloſed in a Veſ- 


ſel, out of which their Smoak may have a Paſſage 
thro' a Tube, as the Chymiſts do upon certain 


Occaſions: for then you will ſee with how much 


Force and Swiftneſs there will be a Wind and 
Stream of Air produced. 

Some ſuppoſe that the Hurricanes are generated 
in this manner, by the inflaming of ſome ſuch 
Matters in the Earth. Firſt, Becauſe of the great 


Force and Violence of them, which muſt proceed 
from a very great Velocity of the Air-Stream, | 
which upon this occaſion 1s very remarkable. 


Secondly, Becauſe they do not laſt long, and com- 


monly not above 7 or 8 Hours. Thirdly, Becauſe * 
they are obſerv'd to rule for the moſt Part in cer- 
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tain Places only. Fourthly, Becauſe (as we ſee in 


the aforeſaid Burning Matters) the Streams of 


Smoak diffuſe themſelves on all ſides, and ſo the 
Wind blows from all the Points of the Compals. 
Fifthly, Becauſe Earthquakes are often felt at the 
{ame time in the adjacent Places, and Dead Fiſhes 
found floating in thoſe Parts of the Sea that are 
neareſt. | 

Now, that theſe Fires produced by Salt-petre and 
Sulphur, tho* kindled under the bottom of the Sea, 
are not extinguiſhed by its Waters; and that the 
Smoak thereof forces its way upwards thro' the 
ſame, may be eaſily accounted for by the Fire-works, 
that perform their Operations even in the Water, 
where they will remain a great while, without be- 
ing extinguiſhed, and from whence Men may ſce 
the Smoak of them aſcend. The ſame thing will 
appear as plainly, by kindling a little Squib or 
Serpent, as they call it, and throwing it into a Glaſs 
full of Water, where you will perfectly ſee the 
Squib burning out, and all the Smoak of it riling 
thro' the Water, inſomuch, that if any Fiſh were 
there, 'tis likely they would all dye. 

Whether this be the true or only the probable 
Cauſe of thoſe dreadful Winds, which they call 


Hurricanes, we ſhall not enquire any farther here. 


SBG. XXXII. The Sixth Experiment, ſhe wing, 
that the Elaſtick Power of the Air being augmented, 
produces Winds. 


BESID Es the foremention'd Cauſes of the Pro- 
duction of Winds, the Great and Principal Pro- 
perty of the Air does ſtill furniſh us with another; 


which, tho' unknown *cill of late Years, is yet 


eſteem'd by many, and with great Appearance of 
Truth, in this Age, for one of the Cauſes of Winds. 


This has been ſhewn before in the particular Ac- 
count which we have given of the Elatick Power 
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of the Air; by which it continually endeavouring to 
dilate itſelf towards every Part where it does not 
meet with a {ufficient Reſiſtance, breaks forth with 
a great and ſwift Stream; inſomuch, that when 
we take away the Balance of Force, by rendering 
one of the two adjacent Airs ſtronger, or t'other 
weaker, the ſt rongeſt always expands itſelf to- 
wards the weakeſt, and by protruding or driving 


it forwards, cauſes that Motion which we call 
Wind. | 


VL. The Particles of the Air preſs upon one 
another in a Wind-Gun; by which means their 
Elaſticity is augmented ; and we may ſee that it 
will drive out a Bullet, notwithſtanding the Reſi- 
ſtance of the common and external Air, with ſuch 
Velocity as is now well known to the Amaze- 
ment of many. 

After the ſame manner, if you blow Air ſtrong- 
ly into a little Bottle with a narrow Mouth, and 
give it room to flow back again, you will find that 
it will ruſh out from thence with great Swiftneſs, 
thoꝰ it was a long time inblowing in, only becauſe 
itis ſtrongly compreſled within that narrow Space. 
Now whether certain Sorts of very violent Winds 
do ſuddenly exert themſelves like Guſts and Blaſts, 
after the ſame manner, becauſe two other more 
gentle Winds driving before them all the Vapours 
and Clouds in the Air, and blowing them againſt 
each other, do compreſs the interjacent Air, and 
diſpoſe it fo as to break out with a great Swiftneſs, 
for want of a ſufficient Reſiſtance, we ſhall leave 
the further Enquiry to ſuch as think it worth their 


while, and may meet with Opportunitiesof making 
It, | 


SECT. 
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Ss cr. XXXIII. The Seventh Experiment ; the Di- 
minution or Weakning of the Air will produce the 
ſame Effect. | 


VII. No w, as wehave ſhewn from hence with 
how great a Velocity the Air can be protruded as 
it becomes ſtronger in its Elaſtick Faculty, it be- 
ing thicker and cloſer compreſſed in the ſame 
Place; the ſame Velocity does likewiſe exert itſelf 
when the Balance of the Refiiting Air only 1s ta- 
ken away either in whole or in Part, by diminiſh- 
ing the Quantity thereof in any Place. 

Thus we ſee when a Vacuum is made by ex- 
hauſting the Air, the common Strength of the ex- 
ternal Air forces in with very great Swiftneſs. Se- 
veral Experiments proving ſuch a ſtrong Blaſt, have 
been alreadyquoted upon the Subject of Reſpiration, 

- Thoſe who deſire to ſee more Proofs may con- 
fult the Machines of Meſſieurs Guerike and Papin, 
(Philoſoph. Tranſatt. Numb. 12 1.) with which in the 
preſence of the Royal Society of London, the ſame 
Force and Noiſe was in a manner produced by the 
ruſhing of the Air into a Vacuum, as is uſually 
made by the compreſſed Air in a Gun, being let out. 

However, if thoſe that have neither an Air- 
Pump, nor ſuch Machines as theſe at hand, are 
deſirous to make this Experiment, namely, that 
the Air forces it ſelf like a violent Wind into a place 
where the internal Air is either much dimini{h'd, or 
has very little Elaſticity in it: Let them take a Glaſs 
Bottle, firſt putting a little Water into it, and tying a 
wet Bladder over the Mouth of it; ſo that turning it 
upſide down, there may be about the Quantity of 
two Fingers breadth of Water in the Neck of it ; 
then turning the Bottle right again, that the Water 
may deſcend to the Bottom of it, and the Neck 
remain empty: Let them make a little Hole in 

d 3 the 


452 The Religious Philoſopher. 


the middle of the Bladder, with a Pin or Needle, 
and through the ſame ſuck out the Air from the 
Glaſs, as ſtrongly as they can for ſeveral times; 
ſtopfung the Hole at every turn with the Finger, 
that no Air may get in again. 

When this 1s done as well as it can be, let the 
Bottle be inverted again, ſo that the Water may 
run into the Neck, and upon the Bladder ſtopp'd 
with the Finger ; upon the removing of which 
Finger, the External Air, like a Wind will ruſh 
into the Bottic thro* the Hole of the Bladder and 
the Water lying upon it, and riſe up to the Top, 
where the Internal Air had been diminiſh'd and 
weaken'd by Suction. | 

Now, it according to the Calculations of Ma» 
thematicians, the Air, which forces it ſelf into a 
Vacuum, moves with ſo much Velocity, as to ad- 
vance 1305 Foot in a Pulſe or Second of a Mi- 
nute (Sec Philoſophical Tranſactions.) And accord- 
ing to the Obſervation of the accurate Mr. 
Mariotte, it is very difficult to withſtand, or 
advance againſt a Wind that moves 24 Foot in a 
Second; and that another, that runs 3 2 Foot in 
the ſame time, produces ſuch a Storm, as is capa- 
ble of tearing up Trees and overturning Houſes; 
(See his Diſcourſe du Movement des Eaux, p. 67, 
and 78. See likewiſe the ſaid Treatiſe lately done 
into Engliſh, by the Ingenious Dr. Deſaguliers.) 
What Havock and Deſtruction of every thing 
might we not expect from the terrible Force of 
a Wind, which being above 4o times as ſwift, 
would, ſuppoſing it to act upon the ſame Bodies, 
exert 49 times as much Strength as the afore- 
mentioned Storm; eſpecially, if that Air which 
ſurrounds the whole Globe ſhould have the 
Opportunity of diſplaying its Elaſtic Power upon 
any great Space that were almoſt or altoge- 
ther empty of Air? Now, whether ſuch a thing 


may 
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may be ſuppoſed to have ever happen'd, and whe- 
ther Winds have been protruded after the like 
manner in the open Air, we ſhall not here enquire 

But this however may be plainly inferr'd from. 
what has been ſaid, that the Preſſure of the Air 
being enabled to exert itſelf with its urmoſt Force, 
would, by its exceeding Swiftneſs, produce moſt 
dreadful Effects; deſtroying every thing upon the 
Face of the Earth, in a very little Space of Time, 
as has been already ſhewn in Contemplation XVII. 
by an Experiment of the Air's Breaking a Glaſs, 
_—_ the ſame was far from being exhauſted of all 
KS Alr. 


Sect. XXXIV. The Eighth Experiment; Of pro- 
ducing Wind by Cold. 


VIII. W have ſeen that the above-mention'd 
Motion of the Air or Wind was produced, by di- 
miniſhing the Quantity or Strength of the Air. 
But beſides this, there is another Caſe in which, 
tho* the Quantity of the Air be not diminiſhed, 
yet the Elaſtick Faculty thereof is weaken'd ; 
namely, when one Airisonly colder than another, 
which in every thing beſides may be like to the 
Firſt: By which means alſo a Wind is generat- 
ed when the leſs Cold, and therefore ſtronger 
Air expands itſelf, and preſſes upon the more cold 
and conſequently weaker Air. | | 

Many Experiments proving the ſame, are well 
known to the Naturaliſts; and the Operation of 
the Thermometers, which are moved by Rarefa- 
ction and Condenſation of Air, do frequently ſhew 
the ſame. 

But to give a very eaſie Proof hereof, you may 
try the following Experiment : Bind a wet Blad- 
derupon the Mouth C D, of a Glaſs Bottle FGCD, 
Tab. XIV. Fg. 6.) after having pour'd ſo much 
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Water into it, as will not quite fill the Neck K C, | 
when the Bottle is inverted. Then take a Second t 
Bladder HK L 1, cutting off the Neck of it in 
ſuch'a manner, that the Orifice H I, may be very 
large; then having made a Hole in it at K L, the 8 
Neck K LCD, will thereby go thro', and the 
Bladder at K L mult be tied or twiſted very cloſe 
about it. After which, throwing in a handful of 
Salt, and one or two handful of Snow into the 
ladder RI L, upon the globular Part of the 
L, ſtir the ſame together with a Stick 


. BottleF G 
or Spoon; when, as it is well known, the Snow 
will begin to melt, and the Air in the Bottle, 
which is encompaſſed with this Mixture, will be- 
come very cold; and the Water itſelf, it it were 
higher in the Neck of the Bottle than K L, would 
caſily be frozen, which might embarraſs the Ex- 
pcriment, and for that reaſon, the Water ought 
not to be higher than A B, or below the Bladder 
KL. Now that the Air in che globular Part of the al 


Bottle FGK I, is weaken'd in its Elaſtick Faculty a 
by this Cold; and that the External Air, which is not tl 
ſo cold, being enabled to act upon it, will expand it a 
ſelf withgreater Force, and produce a Wind, blow- P 
ing; upon the colder and weaker Air at P, may t 


appear by pricking the Bladder C D with a great r 

Pin at E; whereupon one may ſee the Air forced t 

through the Water AB CD, that is in the Neck, g 

of the Bottle with a remarkable Velocity, like a 

Wind, up to the Globular Part FG K L. f 
f 
0 
k 
| 
| 


This Experiment having been likewiſe tried in 
che great Froſt upon the 12th of January, 1709; 
twas obſerv'd, that as cold as the Air was then, yet 
by this Mixture, and by the greater Cold, it loſt 
til more of its Elaſtick Power; and the External 
Air being itronger, ruſhing like a Wind thither- 
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f wards, ſhewed that a great Quantity of Air may 
wo be ſquecz d together in à cold Place. That which 
wo ITS might 
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might probably be infer'd from this Operation of 
the Cold upon the Air, concerning Winds, ſhall 
be treated of in ſome manner hereafter. 


Stcr. XXXV. The Ninth Experiment; Of Wind 
| produced by Warmth, 


IX. Tur Operation of Warmth is directly con- 
2 trary- to the foregoing, dilating the Air with 
greater Force, thereby producing a Current of 
Wind towards all the Places, where it meets with 
no Reſiſtance. - : 

This might likewiſe be ſhewn by the Thermo- 
meters, in which the Warmth expands the Air; 
but to repreſent it to thoſe that have no Thermo- 
meters at hand; Set again a Bottle, in which 
there is nothing but Air, with the Mouth turned 
downwards upon a Plate or Diſh, upon which 
you muſt pour as much Water as may riſe juſt 
above the Brim of the Mouth of the ſaid Bottle, 
and thereby prevent any Communication between 
the External and Internal Air. Now if you hold 
a Burning-Coal, and move it round the Globular 
Part of the Glaſs upwards and downwards, ſo as 
to warm the Air within it, you will ſee that the 
rar iſied Air ruſhing out in little Bubbles between 
the Bottle and the Plate, will produce a ſoft and 
gentle Wind. * 

If you have a mind to ſee this Experiment con- 
firmed with a ſtronger Blaſt, you muſt apply a more 
ſudden and violent Heat thereto; as may be eaſily 
done, if you make uſe of a Bottle encompaſſed 
with a Bladder (Tab. XIV. Fig. 6.) and leaving it 
open at C D, ſet it down upon a Plate, with Wa- 
ter, then pour hot Water upon the bottom of 
the Bottle F G, and all round it, with ſome Care 
leaſt it burſt; this increaſed Heat will produce a 
ſwift Current of Air or Wind, made by the Air, 
which ruſhes out as it is expanded. Ser. 
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Stec r. XXXVI. The Tenth Experiment; Wind 
produced by the Suſpenfion or Ceſſation of Warmth. 


X. Bu i foraſmuch as by the driving out of the 
Air by Warmth, the ſame is diminiſhed in the 
Bottle, and therefore, when the Warmth that had 
driven it out ceaſes, the Expanſive Faculty will 
become weaker than it was before, whilſt there 
was a greater quantity of Air in the Glaſs, and 


whilſt it had a Communication with the ſurround- 


ing Air. It will therefore follow, that the Exter- | 
nal Air (having the ſame degree of Cold or Heat 
with that which was included in the Bottle, and 
was diminiſhed in its Quantity by the foregoing 
Warmth,) will paſs more ſtrongly that way, and 
ſo crowd itſelf into the Bottle with a returning 
Wind. One that underſtands Hydroſtaticks, 
might demonſtrate the ſame in the preceding Ex- 
periments; foraſmuch as the Air within the Bottle 
loſing its greater Heat, the Water will riſe up into 
the Neck of the ſaid Bottle from the Plate, by 
the Preſſure of the External Air: But as this 
is writ for the ſake of the Ignorant, to make 
them even ſee the aforeſaid returning Wind, put 
into a Bottle again as much Water as will fill the 
Neck when it is inverted, thereby to render viſible, 
as above, the Diſcharge of the ſaid Wind thro? the 
Water; then hold the Bottle for a while over 
the Steams of boiling Water, to the end, that the 
ſudden Heat may not burſt it, and finally put it in- 
to the boiling Water itſelf, till it be very hot, and 
the Air ruſhes out by the Mouth of it, which is 
open, as is done above in g. XXV then take a warm 

wet Bladder, and tie it as cloſe as you can upon 
the Mouth of the Bottle, and invert it ſo, that the 
included Water may lie upon the Bladder; then ſet 
it by, for a little while in the ſame poſture, till the 
| In- 
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Internal Air loſe its Warmth, and become equally 
cold with the External. Now it the Bladder be 
tied cloſe enough, the Expanſive Power of the 
Air, which is in the Bottle above the Water, will 
become weaker than that of the External, becauſe 
the quantity of the Air is diminiſhed, and is 
therefore more rarified : Wherefore in caſe the Ex- 
ternal Air, which is ſtrongeſt, can operate againſt 
the other, it will be driven with a Current or 
Stream againſt the rarified Air; which may be 
diſcover'd by making a Hole in the Biadder with 
a Pin, whereupon you will immediately ſee the Ex- 
ternal Air, like a Wind, riſing up thro' the Water. 

Now, whether from all theſe Properties of the 
Air, and from the Heat of the Sun operating there- 
upon, the Eaſterly Trade-Winds, and in ſome 
meaſure likewiſe, thoſe that blow from the South 
in Spring and Summer, and from the North in 
Autumn and Winter, may be truly prov'd accord- 
ing to the manner of the Modern Naturaliſts: 
—_— that are curious, may enquire by conſulting 
tnem, 


SHT. XXXVII, The Eleventh Experiment; 
Mid produced by the Motion of the Air upwards. 


XI. TR is ſtill one other Motion and Cur- 
rent of the Air mention'd by Dr. Halli, in his 
Diſcourſe about the Winds (See Philoſoph. Tranſatt. 
Numb. 183.) by which it acquires a Proceſs upwards; 
namely, when the Air, being rarified by Warmth 
or otherwiſe grows thinner, and conſequently 
lighter in the ſame place than when it is compreſ- 
ſed and encreaſed by Cold (as it has been ſhewn 
upon other Occaſions;) it follows therefore, that in 
caſe the Warmth deſcends perpendicularly from the 
Sun, there will be produced directly under it, a 
ſtreight aſcending Column in the Air, as far 
as 
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as the great.and deſcending Heat extends it ſelf; | 
in which Column the Air will be much lighter | 
than that which is about it, and which has not ſo | 
much Heat. Now if we look upon this thinner 
Air as Oil, and the ſurrounding colder Air as Wa- 
ter, every Body muſt own, that as a Column of | 
Oil placed in the middle-of Water does emerge, or 
is driven upwards, and according to the Laws of 
Gravity, diffuſes itſelf upon the Surface of the 
Water, the ſame Appearances will likewiſe hap- 
pen in this rarified Air. Dr. Halley uſes this Com- 
Pariſon, to give us ſome kind of Notion, tho', as 
he owns himſelf, a very imperfect one, of the Mo- 8 
tion of the Air in the Monſoons. 4 
In order to ſupport theſe Arguments by Expe- f 
riments, and to render in ſome manner viſible ſuch 
a Current and Wind produced in the Air, take a 
little Glaſs, EF KL, (Tab. XIV. Fig. 7.) about | 
fix Inches high, and the Mouth of it between 
two or three Inches broad; fer it upon a Table, 
then take a lighted Pipe of Tobacco, and put the 
Bowl of it in your Mouth, cloathing it with Pa- 
per, if it be too hot, and put in the little End of it 
at I or K, upon the Bottom of the Glaſs, and blow 
the Smoak of it as hard as you can into the Glaſs, till 
it comes very thick out ofthe Orifice E E, and filling 
the Glaſs, renders it quite dark or untranſparent, 
which it will do very ſoon; then take the Pipe 
out of it, ſtaying till the Smoal in the Glaſs has 
in ſome meaſure loſt the chiefeſt Part of its Mo- 
tion, and ſtands ſtill like a ſtagnating or gently 
moving Water, and repreſents a kind of a Super- 
ficies above at A B; then take a Nail G C, about a 
large handful in Length, and hold it with a Pair of 
Tongs a little above the Point C, or a little higher, 
(having firſt made it red hot for that Purpoſe) and 
place it in a direct perpendicular Poſture, as ar 
GC; then beginning, as at H, let the hot 2 | 
2 of 
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of the ſaid perpendicular Nail gently deſcend from 
H to C; and you will ſee as ſoon as the ſame is 
come from H to C, or to the Superficies of the 
Smoak A B, that the ſaid Air and Smoak will creep 
along the Nail, and aſcend in a direct Stream 
from Cto L; which eſpecially from C to D, or ſo 
far as it remains below the Brim of the Mouth of 
the Glaſs, will preſerve its Streightneſs; and ſome- 
times, evenas high as at L, when the Air in the 
Room 1s very ſtill, which otherwiſe is wont to 
ſcatter and diſperſe this Column of Smoak as ſoon 
as it riſes above the Brim of the Glaſs. To all 
which Circumſtances, as minute as they are, you 
muſt carefully attend, if you would make the Ex- 
periment with its requiſite Niceneſs. Now what 
has been ſaid before is made good by this Expe- 
riment. 


ECT . XXXVIII. Convictions from what has been 
repreſented about the Air in general. 


Now will any Body deny, that the Wiſdom of 
our great Creator does 1n all theſe things far ſurpaſs 
the Thoughts of Men; who for ſo many Ages has 
been pleaſed to make uſe of ſuch various Methods, 
and perhapsof many more too, to turn the Air into 
Winds; tho' it is very certain, that the Knowledge 
of moſt of theſe kinds of Winds, yea, of all that 
owe their Origin to the Gravity and Elaſticity of 
the Air, and perhaps too of ſuch as are produced 
by Heat and Cold, has been concealed till lately 
from the whole World ; and who can tell, but thar 
thoſe that are ſtill hidden, may be reſerved for the 
Diſcovery of our Poſterity ? 

At leaſt, a generous Philoſopher may learn 
from hence to entertain very humble Sentiments of 
his own Knowledge, and to ſee the Fallacy and 
Sophiſtry of thoſe ſtrong Minds, who fancy they 

Can 
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him fancy all the Towns to be uninhabited, and 
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can fathom every thing. Firſt, Becauſe we have 


ſeen ſo many and ſo famous Naturaliſts in thoſe 
Times, treating with ſo much Certainty, and even 
with the Approbation of very Learned Men, about 
the Winds; who, if the Experiments of following 
Years, touching the Motions of the Air, had 
been known to them, would have even been aſham- 


ed of the Conceit of their own Skill therein. Second- 
ly, Becauſe, as has been juſt now hinted, even in 
theſe our Times, in which the Grounds of the 
Knowledge of the Winds have been ſo much aug- ' 
mented by new Experiments, the greateſt Mathe- 


maticians and Enquirers into Nature, that ſpeak 


ſincerely, have openly confeſs'd how far they ſtill 


are from attaining to a true Notion of theſe things. 

But ifan unhappy Atheiſt cannot be yet brought 
by theſe Repreſentations of the Greatneſs of G o p, 
and of his own Meanneſs,to confeſs the Power of his 
Adorable Creator; let him (if this may in any wiſe 
contribute to ſet him right) I ſay, let him with us 
contemplate the Globe of the Earth Z F G (Tab. 


XIV. Fig. z.) and obſerve, that there are found 


upon the ſame ſo many humane Creatures at F, ſo 
many Beaſts at M, ſo many Fiſhes at V, ſo many 
Birds at X, ſo many Trees and other Plants at O, 


fo many ſtately Palaces and other Buildings in 


Cities and Towns, at P, ſo many Fires for the Uſe 
and Service of Mankind at Z, ſo many Ships at N, 
which may paſs from one end of the World M, 
quite to the other G: And to ſay no more, let 
him ſeriouſly conſider all the Wiſdom and Art 
wherewith each of theſe things have been made 
after ſo wonderful a manner: Further, let him ſup- 
poſe all thoſe Men and Beaſts to be without any 
Life or Motion; the Fiſhes diveſted of the Power 
of Swimming, the Birds of Flying, the Fire of 
Burning, the Trees and Plants of Growing; let 
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all Communication between the moſt remote 
Countries interrupted for want of Shipping ; Will 
not the whole Globe of the Earth, with every 
thing that 1s upon 1t, appear to him a moſt Me- 
lancholy and moſt Frightful Wilderneſs ? But now 
if any one ſhould come and tell him, and con- 
vince him too by ocular Demonſtration, that it 


. was poſſible to endow a certain fluid and inviſible 
22 Matter ſurrounding this Globe with ſuch wonder- 
ful Qualities, that by means of the ſame, ſo many 


Millions of Men, and other Creatures would live ; 
that the Fiſhes which he now ſees floating upon 
the Water, would ſubſiſt under them; that the 
Birds ſhou'd be able to fly, the Trees and Plants 
to grow for the Suſtenance of ſuch Creatures ; that 
Fire would burn for the Preparation of Food, for 
Light, and a thouſand other Uſes ; that Ships, tho” 
loaded with a moſt ſurpriſing Weight and Burden, 
would be carried to the remoteſt Parts of the 
World, by the ſtrength of the ſaid inviſible Mat- 
ter; not to recount all the other Services that are 
render'd thereby to thoſe who inhabit this Globe : 
would he not, after having ſeriouſly weighed all 
theſe things, confeſs the Diſcoverer or Inventer of 
ſuch a Fluid, to be wonderful Wiſe? Or, could he 
imagine that this Matter, deſtined to ſo many 
different and important Purpoſes, was capable of 
acquiring by Chance, and without Wiſdom, the 
Properties neceſſary to produce not only ſo many 
and ſuch great Things, but of ranging and diffu- 
ling itſelf, of its own accord, quite round the 
World? And can he then continue to affirm the 
ſame of the Air, by which he lives, and from 
which he reaps ſo many advantages, which does 
all this, and much more ſtill > Eſpecially if his 
Knowledge extends ſo far as to be able to com- 
pare the Structure of Men, Beaſts, Birds, Fiſh, 
Plants and other things; (of which . 
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been ſhown already, and more will be hereafter 
with the Air and its Operations, and from thence 
obſerve with what mutual or reciprocal reſpect: 
they have been created. 

And if this do not yet ſuffice, ſince the above 
mention'd benefits of the Air do neceſſarily bring 
along with them this Inconvenience, that the 
Force which was requiſite to make the ſaid Air 
uſeful in ſome of the caſes before mention'd, is nc 
leſs hurtful in others; and would deſtroy or cru 
to pieces wholly, or in part, moſt of the Buildings 
and other things; let him ſay, whether he {till be- 
lieves that it is by meer Chance, and without any 
Deſign, that there is throughout the whole 
Exſpanſe of the Air ſo wonderful an Equilibrium, 
whereby every Creature that wants Air, can ſo 
ſafely enjoy it ; and at the ſame time, be ſecured 
againſt its raging Powers by the ſame Equilibrium 
or Balance. 


SET. XXXIX. Conviftions from the Meteors in 
| particular. 


We have dwelt long enough already upon the 
Air and its Meteors; wherefore we ſhall adjourn 
what we had to ſay about Thunder, Lightning, 
Rain, &c. till we ſpeak of Fire and Water. 

Let me only here ask our deplorable Philoſo- 
phers the following Queſtion : In caſe it is by 
Chance, and without a wiſe Direction that every 
thing happens in and about the Air, how can they 
without a mortal Dread contemplate the ſaid 
Air, and the leaſt aſſemblage of Clouds and other 
Meteors thercin, and not tremble when they 
think, that it is wholly accidental that the Thun- 
der don't deſtroy them, the Lightning conſume 
them and the Hail. ſtones daſh them to pieces; or 
that the dreadful Powers of Heaven being put in 
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Motion do not reduce all things to their native 
Chaos and Confulion ? IEP 

Once again, miſerable Atheiſts! who if they 
live at eaſe muſt renounce their own Principles ; 
ſince, if all things were fortuitous, this danger 
would always be at hand; and ſince it is as 
great, nay a greater Wonder, that they live un- 
harmed but one Day amidit theſe deſtroying Pow- 
ers of the Air, than that the whole Globe of the 
Earth, and every thing upon it 1s not thereby 
overturn'd and confounded. How much more 
happy muſt not they even own thoſe to be, who 
diſcover herein the goodneſs of the great Governor 
of the Univerſe ; that this valt Sea of Air ſurround- 
ing the whole Earth, in which there would other- 
wiſe meet ſo many cauſes of their Death, does 
yet concurr in keeping them alive; and that all 
the Meteors thereof produce Profit and Pleaſure 
for them; that the Minds favour their Navigation, 
ſerving to bring them the Treaſures and Commo- 
dities of the other Quarters of the World, and 
are of infinite other uſes to them ; that the Rains 
cauſe their Fruits to grow ; that the Dews do 
ofren ſupply the place of the ſame in great 
Droughts ; that even the cold Szow itſelf tends to 
fertilize their Lands; that other inflamed Meteor, 
purify the Air of unwholſome Vapours, and that 
in intolerable Heats, the terrible Fires of thoſe 
otherwiſe ſo pernicious Lightaings, help to make 
it more cool and refreſhing; that the Sound of 
Thunder is as the Voice of God, whereby many, 
who too little acknowledge a Creator, are, as one 
may ſay, awaken'd from a dead Sleep. Thus 
Hiſtories do teſtify how the moſt God-forgetting 
Atheiſts, that the Callgula's, the Nero's, altho' the 
mighty Tyrants of the World, and placed above 
the fear of all things, have been forced only upon 
hearing the Thunder, to confeſs in Fa? what 

Vol. II, Ee they 


464 The Religious Philoſopher. 


they never would have own'd in Words, namely, 

that they ſtood in awe of one that is higher than 

they? Let me in the laſt Place ask the Free- 

thinkers (as they call themſelves) whether in 

| calmly comparing the Internal Diſpoſition of their 
| Mind with that of Godly Men, ſo contemptible 
in their Eyes, they be not convinced, that they 

have reaſon to preferr to their own Condition, 

the happy one of a poor ſimple old Woman that 

lived in a Village, who being ask how ſhe could 

be ſo merry, as even to ſing in one of the greateſt 

Storms of Thunder and Lightning ſhe ever felt, 

anſwer'd, That ſhe was well pleaſed, to think that 

the Lord of all the Earth did ſtill vouchſafe to look 

down from Heaven, ſpeaking in ſuch a Voice to thoſe 

who did not ſufficiently acknowledge his Mercies to 

*em, and putting them in mind of their Duty. 

This Incident has often caus'd me to wonder, 

how much theſe Reflections of a poor ignorant 

Creature could make her ſoar above the reach 

| of the moſt exalted Philoſophy, who acquieſcing 
| in the goodneſs of the Almighty Ruler of all 
| things, found herſelf in ſuch a tranquility of Soul, 
at a time when the dreadtulleſt Cracksof Thunder, 
| and of Lightning, that ſeem'd to ſet the World 
| on Fire, made the ſtouteſt heart to tremble 

Let an Atheiſt think on theſe things. 


CON. 


| 
. 


N 


2 „„ 


CONTEMPLATIONXIX. 
Of WATER. 
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Szcr. I. Without Water every thing would dye with 


Thirſt. 
N O W let the Philoſopher that pretends Rl 
to doubt of ail theſe molt important T ruth, 
paſs on with us to the Contemplation of WAHR; 
and without uſing any farther Preamble, we may 
venture to ſay, that he will at leaſt agree with us, 
without the neceſſity of ſupporting this Truth by 
many Experiments, that in caſe there had been no 
ſuch thing as Water in the World, he, and all Man- 
kind, and moſt of che other Living Creatures, even 
in the midſt of a Superfluity of Air, and other 
Food, would certainly periſh in a very ſmall com- 
paſs of time; ſince Thirſt, if it be not extinguiſn- 
ed, is no leſs fatal than Hunger itſelf, and all, Men 
and Beaſts too, a few of the laſt only excepted, it 
there be any Truth in Experience, are unable co 

ſubſiſt without Drink. ( 


Se r. II. Cenvictions from thence. 


TR 15 being laid down, if it be by Chance that 
Water is found out, which itſelf is the only Drink, 
or at leaſt the principal Ingredient of all other 
Drinks, it is likewiſe unqueſtionably by the ſame 
Chance that a Man, or ary other Animal, lives a 
Year, or a much leſs time, after his Birth. And 

Ee 2 ſince 
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ſince the moſt obdurate Atheiſt muſt acknowledge 

that all Living Creatures whatever, are of ſuch Stru” 
&ure, and have the Parts of their Bodies ſo diſpo 
ſed, in relation to Water, that they are able to take 
and uſe it themſelves; that they are even excited 
thereto by Thirſt when they want it; that they can 
only be refreſhed by Water, whether they drink it 
Pure, or whether they make uſe of other Liquors, 


ſuch as Wine, Beer, Cyder, and the like, of all 


which, it 1s the Foundation ; and that therefore, 
it would not be ſufficient for them to have the uſe 
of all other Liquid Matters: Inſomuch, that if 
the whole Sca, and all Rivers, were made of Spi- 
rits entirely ſeparated from their Water, or of other 
Liquors, in which there were not a ſufficient mix- 
ture of Water, they would {till all periſh with 
Thirſt. Can it then be thought, that it is owing to 
mere Chance, that all Creatures have the Faculty 
of ſupporting their Lives, by Water, and likewiſe 
that Water has by the ſame Chance acquired the 
Properties that are neceſſary for that Purpoſe ? 


Secr. III. Without Water every living Creature 
would likewiſe dye of Hunger. 


To this we may likewiſe add, that without 
Water the Earth would not be render'd Fruitful, 
nor any Tree or Plant would be able to ſpring out 
of it; ſo that the Condition of the World would 
be ſtill very miſerable, if all the Men and other 
Creatures in it, could ſubſiſt without Water; ſince 
every living thing would ſoon be deprived of its 
Meat as well as Drink; the Conſequence of which 
would be certain Death. | 
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Sr cr. IV. Experiments proving that Plants conſiſt 
for the moſt part of nothing but Water. 


LET no Body imagine that we go too far in 
extolling the Uſes of Water: That tamous Expe- 
riment of Van Helmont does plainly ſhew how much 
Water contributes to the growth of every thing. 
He took two hundred Pound Weight of Earth, firſt 
drying it thoroughly in an Oven, and then pour- 
ing Rain Water upon it, and having planted in it 
the Twig of a Willow, that weighed five Pounds, 
he found at the end of five Years, that the ſaid 
Twig was grown toa Tree, weighing 169 Pounds. 
three Qunces, without counting all the Leaves 
that had fallen in four Autumns; but that the 
{aid Earth being dried again as before, was ſcarce 
viſibly diminiſhed, or at moſt, had not loſt above 
two Ounces of its Subſtance. And yet nothing 
more was done to it, than pouring upon it Diſtil- 
led or Rain Water; for which Reaſon likewiſe, 
the Pot was cover'd with a thin Plate full of 
Holes, to prevent, as far as poſſible, either the En- 
creaſe or Dimunition of the Earth by Winds, &c. 

The like Experiments may be ſeen in Mr. Boyle's 
Sceptical Chymiſt, Part II. where without any Di- 
minution of Earth in one Year, at leaſt without 
any that was worth ſpeaking of, you will read of 
a Pumkin of a very great Weight, which was pro- 
duced only with Spring or Rain Water. 

The ſame Author does likewiſe mention other 
Experiments made upon little Plants of Mint, 
Sweet-Marjoran, Purſtin, &c. which I have often re- 
peated with Pleaſure and Wonder, by putting them 
into little Glaſs Phials, where I could obſerve 
them ſpreading out their Roots, putting forth 
their Leaves, and becoming Larger and Longer : 
The ſaid Mr. Boyle ſays, that having diſtilled them 
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in a little Retort, tho' they were produced by no- 
thing but Water, yer like other Plants of the ſame 
kind, that ſpring trom the Earth, they yielded a 
little Water, a ſtinking Spur, and an Oil, the 
Remainder being nothing but a Caput Mortuum, 
or dead Coal. 

How many Trees grow in Norway (as Travel- 
lers that have been there relate) in Places where 
there 1s very little Earth, and hardly any thing be- 
tides barcen Rocks? Whence comes all that Wood 
(which no Body will eaſily aſcribe to the Rocks 
themſelves) but from the Rain Water with which 
they are moiſten'd ? A like Inſtance occurs to me 
whilſt I am writing this, of an Elder Tree, which 
ſprang out of a lictle Cavity between two Stones 
of a Wall from whence the Mortar was fallen, 
and which in the ſpace of two or three Months, 
from a little Pant; as it appeared at firſt, ſhot 
out ſeveral Branches longer than a Man's Arm ; 
and yet, when it was pulled up, in order to gif- 
cover the Communication between its Roots and 
the Earth, none could be found. Now, whether 
this was occaſioned by the Seed of neighbouring 
Elder-Trees, brought by the Wind, and drop into 
this Cavity, I ſhall not determine; it is ſufficient 
for my Purpoſe, that it grew thus without any 
Appearance of Earth. 

From whence have all thoſe juicy Fruits, as 
Grapes, Cherries, Goosberries, Currants, and a 
thouſand others, their agreeable Liquors, if it 
were not from Warer; which by the Concurrence 
of other Particles, acquires ſo many various Taſtes, 
and, as we have hinted above, produces ſo ma- 
ny pleaſant Drinks and Wines. 

That this is true, the Chymiſts know full well, 
who by diſtilling not only theſe juicy Subſtances, | 
hut likewiſe ali other Plants, from the hardeſt Woods 


cf Trees to the meaneſt Shrubs (to ſay nothing 


here 
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here of all the Parts of Animals that are nouriſh'd 
by thoſe Plants) even from Horns, Bones, Ivory, 
and other Matters, without the addition of any 
Liquid ; do plainly ſhew by the Liquors coming 
out of them, and which the moſt ignorant Perſon 
cannot ſuſpe& to be in them, how great a ſhare 
Water has in the Compoſition of the aforcſaid 
Things. 
_ To paſs by here what ſome famous Chymiſts 
themſelves have pretended, that the Foundation 
even of Metals and Minerals is Water only ; which 
therefore, (if one may believe em,) as well as 
Living Creatures and Plants, may be reduced to 
an Equilibrating Water, by the help of their Re- 
nowned Alcaheft. But we don't inſiſt upon this, 
becauſe if for many Reaſons it is not to be judged 
uncertain, yet it is {till very dark and obſcure. 
However, this is at leaſt an undoubted Truth, 
that neither Plants, and conſequently, neither Man 
nor Beaſt, that uſes the ſame for Food, can be 
preſerv'd without Water, and that all Food does 
for the moſt part conſiſt of Water. | 


Sect. V. We do not here enquire, whether Water be 
a Simple or Compound Body. 


I Do not here diſpute, whether Water is to be 
conſider'd as a ſimple Subſtance, the Parts of 
which are all of the ſame Figure ; and which, as 
it happens in Ice and Snow, joining themſelves to- 
gether, may compoſe the ſolid Bodies of Plants; 
or, whether it is to be affirmed, that Water is a 
mixed Fluid, in which all ſorts of Particles, proper 
for the Compoſition of Plants, are to be found, 
which, after the Evaporation of their Waters re- 
main in the Plants, and contribute to the Aug- 
mentation of their Size and Weight, as has been 


attempted to be proved by Dr. Wordward, Phil. 
8 Ee 4 Tranſactions, 
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Tranſactions, Num. 253. This is certain, that hi- 
therto it could never be deduced from Philoſophi- 
cal Hypotheſes, how it is poſſible, that Spirits, 
Salts, Oils, Earth, and Aſhes, @c. as has been 
ſhewn in the foregoing Experiments of Van Hel- 
mont and Boyle ſhould proceed from the ſame Wa- 
ter; and which is more, how Water can be pro- 
per, by producing ſo many various Smells, Taſts, 
and other Qualities in ſach various Kinds of 
Plants, to cauſe each of em nevertheleſs to grow 


up regularly and orderly, according to its own 
Karure. 


SFr. VI. Convittions from the foregoing 
Obſervations. | 


Ir is neceſſary to ſhew more fully in this Place, 
how far the Wiſdom of our adorable Creator and 
Preſerver exceeds the Comprehenſion of the great- 
eſt Philoſophers, who unleſs irrefragable Experi- 
ence had taught them all this, could never have 
believed, nor ever have imagined that this could 
have been proved from their aſſumed Principles. 
If the Parts of Water, or thoſe that are mingled 
with Water, are formed by Chance only, are mov- 
ed by Chance, and preſerv'd by the ſame ; ſince 
Chance works without any Rule, how could the 
growth of Plants, that has come to pals in ſo ex- 
act an Order in innumerable Places, ſo many Ages, 
with ſo much Advantage to thoſe that inhabit the 
Earth, ever be expected, or ever be hoped for a- 
gain in following Times, if every thing were not 
directed and guided by an over-ruling Providence? 
I know very well what 1s uſually affirmed upon 
this Occaſion; by ſome, about the Figures of 
Pores in the Plants themſelves ; by others, about 
Fermentation; and by others again, about a Pan- 
ſbermia, or a Diſpoſition of the Water, gontain- 


ing 
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ing in itſelf the Seeds of all Things. But it would 
not be difficult to ſhew here, thatall theſe Hypo- 
theſes, and ſuch lofty Names, in which there is ſo 
little of Truth, are much too weak in any man- 
ner to make manifeſt the Ways of Go p in theſe 
Matters. And in caſe any one thinks he can de- 
duce theſe Things, of which he 1s entirely ignorant 
(as he certainly is, of the manner how Water ope- 
rates in all ſuch Caſes) from a natural and unknown 
Neceſſity, one need not prove any farther that he 
ſpeaks without Foundation, ſince there can be no 
Demonſtration of a thing that is entirely unknown. 


SRERET. VII. Arn Experiment to ſhew that Water is 
changed into Earth, 


T o ſhew this, it is known that the Evapora- 
tion or Exhalation of Water, as alſo the Diſtillati- 
on thereof, is a continual Work performed in Na- 
ture without ceaſing ; at leaſt, in Rivers and Seas, 
where the heat of the Sun is of any force ; which 
cauſes the Matter to aſcend in Vapours, and af- 
terwards lets it fall again in the form of Miſts, 
Dews, and Rains, and the like ; after the ſame 
manner as the Chymiſts are wont to produce Eva- 
porations and Diſtillations with the help of Fires. 

Now that Water is hereby changed into Earth, 
has been experimentally ſhewn by Mr. Boyle ; of 
which Sir Iſaac Newton taking notice in his Book 
of Opticks, p. 319. uſes theſe Words; Water, by re- 
peated Diſtillations, is turned into a ſolid Earth, as 
Mr. Boyle has diſcovered by Experiments : Which is 
likewiſe confirmed by that diligent Enquirer, Ro- 
bert Hook, and others, as may be ſeen in the Philo- 
ſophical Tranſactions; ſaying, That all Waters, by 
frequent Diſtillations, are changed into a whitiſh 
and inſipid Matter, which cannot be diſſolved in 
Water again. 


SECT. 
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Secr. VIII. Other Experiments relating thereto. 


As wonderful as this may likewiſe appear to 
ſome, it may, however, be proved by this Ex- 
periment, which gives us the entire Certainty 
thereof. 

I. Becauſe as often as we diſtil Water it al- 
ways leaves ſome Earth behind it, which may 
render what has been ſaid before probable to 
ſuch as wi'l not have the Patience to repeat thoſe 
Diſtillations ſo many times after one another. 

II. It may likewiſe be inferred from hence, 
foraſmuch as every one knows that the Plants 
whica have been already proved capable of being 
produced by Water only, are ſubj ect to Putrefacti- 
on, and are fmally changed certainly for the moſt 
part into Earth. 

HI. This ſeems likewiſe to be plain, becauſe 
the ſaid Mr. Hook ſays in the before- cited place, 
that Sea-Water, tho' cleared as much as poſſible 
from ail its Sand, yet being evaporated, does {till 
leave ſome behind ir. | 

An extraordinary Account whereof was commu- 
nicated to the Royal Society in Exgland, by Dr. 
Robert Plot, made upon the Salt-works in Stafford- 
ſhire, which may be ſeen in Philaſoph. Tranſattions, 
Numb. 145. where one Mr. Collins, writing about 
the ſame, ſays, That the great Quantity of Sand 
proceeding from all Pickles, whether it be from 
the Salts of the Springs of the Sea, or from thoſe 
that are diſſol ved in Common Water, was found 
to ariſe only from the boiling, before which there 
was none obſerved to be contained in thoſe Liquors: 
Foraſmuch as after having been filtrated or ſtrained 
through an eight double Holland Cloth, they did 
not leave behind them the leaſt Marks of Sand. 
Which Experiment, at the requeſt of the ſaid 
| | Dr. 


The Religious Philoſopher. 473 


Dr. Plot, having been again repeated with great 
Exactneſs, occaſion'd ſome farther Speculation, as 
may be ſeen in the ſaid Account. 

IV. Now, that Water may likewiſe be turned 
into a ſolid Body by Art, is plain from the Sal 
Mirabile of Glauber, which, according to his 
Aileruon, will congeal a.! Liquids, And I have 
found Roſe-water changed thereby into ſuch a hard 
and petrified Matter, that being ſhaken about the 
Bottle which contained it, it burſt one of the ſides 
thereof. I have not made the Experiment upon 
other Liquids, hav.ng no more of the ſaid Salt by 
me; and a new Preparation of it required a little 
too much Attendance, to meet with the exact de- 
gree, whereby the Sait might be reduced to Pow- 
der without diffolving, which is however neceſ- 
ſary in this Cale. | 


I ſhall here add one inſtance more, that occurr'd 
to my late Brother; who having diſtill'd a Horſe's 
Hoof, and firlt ſeparated, by Sublimation, all the 
Volatile Salt from the Liquid Matter, which the 
Chy miſts call the Spirit, was juſt about throwing 
away the Remainder that ſmell'd ſtrongly of Fire, 
and in which he could diſcover no ſign of any 
more Volatile Salt; but however, to ſatisfie his 
Curioſity about the ſaid Liquid, he thought fit to 
Diſtil it over again in Oven-Aſhes, filling the 
whole Still with Aſhes; and putting Fire under it, 
it yielded a very clear Liquor, which as long as the 
Joints were ſtopt, was as fluid as Water; but upon 
pouring it from the Recipient into a round and 
thick Pint Bottle, he found, that as ſoon as ever 
it was in it, it was changed into a white, ſolid, 
and hard Subſtance, like Marble, without the 
leaſt Appearance of any Moiſture or Fluidity in it; 
and this ſolid Body aſſumed the perfe& Figure of 
the Glaſs before it, juſt as melted Lead is uſed b; 
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do of the Mold in which it is Caſt ; having viewed 
it many times with Amazement afterwards, whilſt 
it retained the ſame Figure and Condition for ſeve- 
ral Months, at laſt, and þy little and little (the 
Bottle not having been well ſtopt) it returned again 
to a liquid Subſtance, of a Smell exactly like, it not 
exceeding the ſtrongeſt Spirit of Hartshorn or Sal 
Armoniac. 

I thought fit to give an account of this matter 
here (fince the Chymiſts hold thar this Liquor, 
when all the Volatile Salt is as far as poſſible 
ſeparated from it, to be nothing but a mere 
Phlegm, or Water, containing perhaps a few Olea- 
ginous Particles in it) to the end, that I mighr 
ſhew how little Knowledge the greateſt Enquirers 
have yet attained to, of the internal Structure and 
Diſpoſition of that which they call (and juſtly too, 
according to all appearance) Water: And atter 
how many Ways it may be proved, that the Wa- 
ter of which we are now ſpeaking, is capable of 
being converted into ſolid Bodies; to ſay nothing 
here about Ice, which when diſſolved, is turned 
to Water again, and therefore does not ſeem to 
have undergone any real Change. 


Sect. IX. That living Creatures, Plants, Minerals, 
and even Metals themſelves are produced from Water, 
ſhewn Experimentally. 


I Recommend it to the Over-weaning Na- 


turaliſts, to prove how it may be conſiſtent with 
their Hypotheſes : 


I. That from Water not only Plants, and from 
them, when treated after a Chymical manner, 


Spirits, Oils, Salts, and a Terreſtrial Subſtance or 
Aſhes are produced, but, 


II. Living 
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IT. Living Creatures themſelves are likewiſe 
beholden to Water, if not altogether, yet in a 
great Meaſure, for the Subſtance of which they 
conſiſt. This is plain, becauſe they are nou- 
riſned by Plants and Water; and the Diſtilla- 
tion of all ſolid and fluid Parts of their Bodies, 
even of the very hardeſt, ſuch as their Bones, 
Horns, and Teeth (as has been ſaid before) expe- 
rimentally ſhews, that Water is a great Ingredient 
thereof. 

III. That beſides Plants and Animals, even Mi- 
nerals and Metals proceed from Water. Thus 
we fee in the aforemention'd Experiments, that 
Earth proceeds from it; which is likewiſereckon'd 
among Minerals: And particularly by the Ex- 
periments related in the Hiſtory of the Royal Academy 
of Sciences in France, for the Tear 1704 that from the 
Aſhes of Plants (which have been ſhewn above to 
grow out of Water) Iron can always be extracted 
by the Loaditone. How all theſe things come to 
paſs, has not yet been rightly proved by any one 
that I know of ; but this plainly follows from 
thence, that our Knowledge of the real Eflence of 
Things does not extend itſelf very far; and that 
the moſt hanghty and ſtrongeſt Mind muſt be 
forced to acknowledge here, that there does daily 
appear in Nature a Manner in which Plants and 
Animals are what they are, and according to 
which, Water does likewiſe operate, which is im- 
poſſible to be deduced from any of their Hypo- 
theſes or Principles. | 

I beſeech them therefore once again to conſi- 
der with themſelves, whether they have any 
cauſe tolean ſo much upon their own Underſtand- 
ing, which has not hitherto been able to teach 
them how a Plant grows, and of what it conſiſts, 
and what Uſes ſo common a Matter as Water, 
which has been examined and enquired into after 
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infinitely different Ways, has in the World; and 
therefore, whether they can think that they judge 
wiſely, that this their Underſtanding does not on- 
ly inſtruct them of the Nature and Diſpoſition of 
that Univerle, containing all theſe particular Mat- 
ters that are unknown to them, but moreover, that 
it is capable to determine whether the ſaid Uni- 
verſe were Eternal, and how it ſubſiſted from all 
Eternity, or whether it had a Beginning; in which 
they act juſt as wiſely, as he that pretends perfectly 
to underitand the whole Structure of a Watch, and 
yet is forced to confeſs, that he is ignorant how 
the leaſt Wheel thereof is made. However, the 
Labour that is beſtowed in the Contemplation of 
WarER (as much of it as there remains ſtill un- 
known) wilibe abundantly compenſated, if it only 
ſerves to convince Philoſophers of the weakneſs 
of their Underſtanding ; whoſe great Preſumpti- 
on is oftentimes the only Stumbling-Block over 
which ſo many kave fallen. 


StcT. X. The Aſcent of the Water into the Air. 


Bur to go on to ſomething elſe: 

Could any Body, that had never ſeen it, believe 
that this Water, which, on account of its greater 
Weight than the Air, is ſcen to deſcend in, Rain, 
Dew, Snow, and other Forms, can be made to 
aſcend into the Air, and there to form the 
Clouds? Tis true, that as in many other Matters, 
ſolikewile in this, the Cuſtom of ſeeing a thing fre- 
quently happen, makes it ſeem to be the leſsſtrange 
or wonderful; but it muſt however be confeſſed, that 
this is juſtly reckon'd among the Wonders of the 
Almighty in many Parts of the Sacred Writings ; 
as in Pſal. cxxxv. 7. Jer x. 13. and li. 16. He. cau- 
ſeth the Vapours to aſcend from the Ends of the Earth; 
Le maketh Lightnings for the Rain: He bringeth the 
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Hinds out of his Treaſures. It ever he took the 
trouble to conſider the various Opinions of the 
greateſt Naturaliſts thereupon, we need only 
read what Mr. Mariotte, Mouvement des Eaux, Part 2. 
Diſcourſe 3. and Dr. Halley. Philoſoph. Trunſactious, 
Numb. 183. have ſaid upon this Subject, to con- 
vince us, that the Cauſe of this Aſcent of Vapours 


is not ſo eaſie to be diſcover'd as ſome have 
imagined. 


SEC r. XI. How ſuch an Aſcent happens. 


I Sa Ari E not here enquire, whether this Opi- 
nion of Mr. Marriotte in this Matter be the moſt 
probable, namely, that there are little higher Ca- 
vities or Holes in the Air, thro* which the ſmalleſt 
Particles of Water being raiſed upwards, perhaps 
by the Preſſure of the lateral Air, may paſs, but 
at which the biggeſt are ſtopt: Nor, whether we 
may more rightly ſuppoſe with Dr. Hale) that a 
little Particle of Water may be ſo far rarified and 
blown up as a Bladder, by a warm Matter, that its 
Diameter, in Breadth, Length, and Thickneſs, may 
be ten times as large as it was before; in which 
Caſe this Particle may fill a Space a thoufand 
times bigger than the former; retaining neverthe- 
leſs the Weight only of one Particle of Water, 
which had been found to be but eight hundred or 
nine hundred times as hea cy as juſt ſo much Air in 
Magnitude; and therefore, according to the 
Laws of Hydroſtaticks, as long as it remained 
thus rarified, it would continue aſcending in the 
Air, exactly after the ſame manner as a ſolid 
piece of Glaſs, which in ſuch a Condition would 
ſink down into the Water, may be blown up into 
a round Bubble, and thereby with the ſame Weight, 


occupying more place in the Water, would aſcend 
and float upon it. . 
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I leave the Arguments of theſe great Men to 
their own Weight ; but foraſmuch as the Authors 
of them acknowledge, that they believe, that 


there may be other ways, by which the Aſcent of 


Water, which 1s heavier, into the Air which is 
lighter, may be explain'd ; the following (which I 
therefore take the liberty to propoſe here) ſeems 
likewiſe to be one of thoſe; the rather, becauſe it 
is not ſo much founded upon an Hypotheſis, as 
upon Experience. 


SET. XII. Experiments ſhew that Air does Iikewiſe 
adhere to other Matters. 


To ſhew the ſame, it is known : 

I. That Fire is lighter than Air: This wants no 
farther Proof, foraſmuch as we {ce with how great 
Velocity all Flames aſcend into the Air. 

IT. That lighter Matters can ſtick and faſten 
themſelves to heavier: This appears in moſt Li- 
quids, which adhere and hang upon other Mat- 
ters heavier than themſelves. 
| Accordingly we ſee, that the Air (which, tho 
fluid, yet very moiſt) does cleave to many other 
Subſtances. To prove this, we need only throw 
a few ruſty Nails into a Glaſs of clear Water; and 
if you view them ſidewiſe, you will ſee many little 
Air-Bubbles cleaving to them. 

And to the end, that it may not be thought 
that this adhering Air proceeds from the Water 
itſelf, I find by my Notes of the 2 1ſt January 1696, 
thatſomelittle pieces of Ruſty Iron and Braſs were 
throw into Lye, in which there is no Air, and 
preſently ſome Bubbles appeared upon them; and 
upon exhauſting the external Air, which gravitated 
upon them, the ſaid Bubbles became larger, and 


by their Expanſion, ſhewed themſelves to be Air; 


and this appear'd the plainer, becauſe if one 
rubbed 
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rubbed off with the Finger, thoſe Air Bubbles thar 
remained upon the Iron whilſt it was under the 
Lye ; one ſaw, that how much ſo ever the incum- 
bent Air was drawn off with the Pump, there did 
not appear one new Bubble; ſo that it is plain 
from hence, that the Air will cleave to ſolid Bo- 
dies, and even to Metals themſelves, which per- 
haps may alſo be the cauſe of Ruſting. 

Now that Air does likewiſe adhere and mix it 
ſelf with Water, is ſufficiently known to thoſe 
that have ever ſeen what a Quantity of Air-Bub- 
bles appear when the Preſſure of the Air is rc- 
moved by the Pump from off the Water. 


Sc x, XIII. Experiments to ſhew that Fire will 
| cleave to ſolid Bodies. 


HI. Now as Air, ſo likewiſe can Fire cleave 
to heavier and ſolid Bodies. This appears from 
Flint-ſtones, and other Bodies, not eafily reduci- 
ble to Fluidity when they are made red hot. For 
that the Heat thereof is to be attributed to the ad- 
hering Fire-Particles; and not, as ſome Philoſo- 
phers think, to the ſwift Motion of the ſmall and 
fine Parts, whereof theſe and other Bodies are 
compoſed, appears from hence, that in caſe the 


Parts of the Flint itſelf ſhould be put in ſuch 4 


violent Motion, it would loſe its Solidity and be 
diſſolved. 

But for a farther Certainty of the Matter, one 
need only read what Mr. Boyle fays in his Book de 
Ponderabil. part. Flammæ, upon ſeveral Experiments 
there recited, where he ſhews, that even Copper, 


Tin, Steel, Silver, Pewter, burnt Hartſhorn, Chalk 


and Coral; become heavier by the Particles of Fire 
that cleave to them. And toknow that this encreaſe 
of the Weight, did not ſo much proceed from the 
Parts of other gtoſs Bodies mingled with the Fire, 
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as from thoſe of the Fire itſelf ; one may ſee there 
that ſome of thoſe Bodies being wholly ſhut up in 
Glaſs, became heavier only by the pure Flames of 
Brimſtone, or of Spirit of Wine ; which could not 
happen otherwiſe than from the ſmall Fire-Particles 
that muſt firſt have penetrated the narrow Pores 


of the Glaſs. ¶ See the ſaid Boyle de penetrabilitate 
Vitri d ponder. part. Flam.Þ} 


Sec r. NIV. Fire will lileuiſe cleave to Mater; 
proved by Experiments. 
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IV. Now that Fire can likewiſe join itſelf to 


Water, may be ſhewn by ſetting a Glaſs, or ra- q 
ther a little Tea-Cup (to prevent the breaking os 


it) full of very hot Water under the Receiver of an 
Air-Pump ; when you will often ſee at the very firſt 


Exhauſtion, if the Water be hot enough, or at leaſt : 


at the ſecond or third, ſo great a Motion in the 


Water, that, like boiling Water, it will run over 


the Brims of the Veſſel. This Experiment may be 
very eaſily made by all that uſe Air-Pumps. 

When we tried this upon the 24th of December, 
1705, there was a little Glaſs full of cold Water 
put under the Receiver at the ſame time, which, 
according to Cuſtom, did indeed diſcloſe a few 
Bladders or Air-Bubbles, but no kind of Motion 


that was any ways comparable to that of hot 


Water; ſo that this laſt Motion ſeems to be more 


properly owing to the Fire than to the Water. 


But to be aſſured thereof, and to ſatisfie the 


Objection, whether the Heat of the Air might 
not likewiſe be the cauſe of this more violent Mo- 
tion in the hot Water, on the 21ſtof January, 1706, 
we heated ſome Lye, in whichthere is no Air, and 
put it into a little Glaſs under the Receiver; and 
to prevent the Pump from being ſpoiled, if it ſhould 
chance to run over, we put the firſt Glaſs into a 
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ſecond: And we obſerv'd upon the ſecond tw: 
of the Pump (tho' there was no Alteration 2t the x 
firſt) that the Lye, with a ſudden burſting, fic 
out above both the Glaſſes; which can only be 
aſcribed to the Particles ot Fire contained in it; 
foraſmuch as no Air ever mingles iticlt with this 
kind of Liquor. 

After wards, upon the 7th of June, 1709, mak- 
ing the ſame Experiment again with Water, we 
filled two equal Tea Cups at the ſame time with 
boiling Water; and putting one of em under the 
Receiver, we found that the Receiver itſelf, upon 
taking off the Preflure of the Air, and daring the 
Motion of the Water, was very hot at the Top. 
Now, whether this proceeded trom hence, that 
the Fire Particles being freed from the Preſſure 
of the Air, and extricating themſelves by their 
Motion from the Water, rifing up to the Top, 
and paſſing thro' the Glaſs, render'd it hotter 
there than in any other Place ; or, whether it be 
only to be aſcribed to the Vapours, we ſhall 
not here diſpute ; but this is true, that the 
Water, which had undergone ſo many Motions 
in the Receiver, being taken out from thence, 


was much colder even to the touch of all that 


were then preſent, than that which was never put 
under it: Whereas, if it be ſuppoſed, that the Heat 
were cauſed alone by a greater Motion of the 
Parts of the Liquor, and not ſingly by thoſe of the 
Fire, the Water that had been under the Receiver, 
and had been put into ſuch violent Motion, 
ſhould have been much hotter than that which had 
ſuffer'd none. 

And thus it ſeems to appear from hence, that 
the Water under the Receiver had therefore loit 
more of its Heat than the other, becauſe the Fire- 
Particles, by taking away the Preſſure of the Air, 
got an Opportunity of freeing themſelves by their 
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own Motion from the Water, from whence, being 
flown out, the Water remained leſs warm than 
that other, in which the preſſure of the Air had 
hinder'd the Fire Particles from ſeparating them- 
ſelves ſo ſuddenly from the Water. 

Now whether this adheſion of the Particles of 
Fire to Water may likewiſe be ſupppoſed to contri- 
bute ſomething, and to be the cauſe either alone or 


jointly, of that Property ot the Water whereby it 


extinguiſhes the Fire, I ſhall not examine any far- 
ther here; forafmuch as the giving a true Reaſon 
of ſuch Extinction, as common, and therefore as 
unheeded as it may appear to many, does (if I 


may ſpeak my Mind freely in the Matter) require 
a great deal of Conſideration. | 


SCT. XV. Three Conſequences from the laſt Ex- 


Periment. 


To proceed; I have noted three Things, that 
ſeem to follow from the abovemention'd Expe- 
riment. 

Firſt, That as Water and Air are particular 
Subſtances, it ſeems, that we might conclude from 
hence, that Fire alſo ſnould be eſteemed as ſuch; 
and not be look'd upon, conſider'd as only a ſwifter 


Motion of the Parts ot all other Bodies. This may 


be inferr'd from the Waters becoming colder, afterit 
has been juſt put into Motion, as has been ſhewn, 
therefore need not be here repeated. It likewiſe 
ſeems to appear from hence, that cold and hot Water 
being at the ſame time put under the Receiver, 
and the Preſſure of the Air remov'd, the hot Wa- 
ter, immediately after its great Motion, did not 
ſhew the leaſt moving Particles, whereas there 
were ſeveral Stirrings obſerved in the cold, by the 


Rare faction of Air, a good while after. Now *tis 


known, that by Boiling and Heat, the Air flies 
e out 


? 
, 
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out of the Water, ſo that theſe Riſings and Ebul- 


litions ſeem not to be imputable to any other Cauſe 
than to the Fire-Particles that ſucceed and cleave 


to the Water, and which, by flying away, leave 


the Water at reſt. 

Secondly, From hence it likewiſe ſeems to ap- 
pear, that the Fire-Particles are very Elaſtical 
and Expanſive : Foraſmuch as we ſee, that by 
removing only the Preſſure of the Air that keeps 
them down, they exert their Motion of their 
own accord, which is alſo a Property of an Ela- 
ſtick Body. 

Thirdly, The laſt thing that may be inferr'd from 
this Experiment, and may likewiſe be of uſe, is, 
that the Fire which ſticks cloſe to the Water, as 
ſoon as it comes into an Air which is thinner and 
leſs powerful in its Preſſure, abandons the Water 
and flies away from it, 


SEC r. XVI. Vater and Fire ſeem to produce a Com- 
Poſition lighter then Air. 


From all this it is to be obſerved, that Fire and 
Water being united and mingled together, may 
make a Compoſition lighter than ſo much Air, 
and which can aſcend in it; juſt as Iron and 
Cork being faſten'd together, will float upon 
the Water, tho' the Iron be heavier than the ſaid 
Water. I remember to have ſeen an Experiment 
very analogous to this, by throwing a Clod or 
Lump of unrefined Brimſtone, and letting it ſink in 
Lye, to diſcover whether it contained as much 
Air in it as Salt-petre, in which we found a great 
deal; but having taken off the Preſſure of the im- 
pendent Air, we did not only ſee ſome little Bub- 
bles ſwelling up, but what is chiefly remark- 
able here, ſame of the little Bits of Brim- 
ſtone that were broken * were driven e 
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by theſe Bubbles, and when they burſt, the Brim- 
tone ſunk down again. I have obſerved the ſame Þ 
when Water was thrown into Salt, and the Preſ- 7 
ſure of the Air removed. From whence may be 
inferr'd, that a lighter fluid Matter may joyn it- 
ſelf to a heavier, and make one Compound there- | 
with, and aſcend and float in a Liquor, in which | 
the heavier, being alone, would ſink. Thus Expe- 
rience Lkewiſe teaches us, that a ſmall Heat, and 
conſequently a little Fire, can make Water eva- 
porate and riſe upwards, even without boiling : 
And ſo we alſo ſee all volatile Salts, ſuch as thoſe 
of Sal-Armoniac, of Hartſhorn, &c. aſcending by 
the Warmth of a Fire that is hardly ſenſible. The 
ſame does happen too in pure burning Spirits, and 
in all other things that are eſteemed the moſt vo- 
latile by the Chymiſts. 

And if this Adheſion of the Particles of Fire to 
theſe Matters, be not the only Cauſe thereof, it 
may at leaſt be ſuppoſed from what has been ſaid 
before, that it may be reckon'd a concurrent 
Cauſe: And it even ſeems to be more credible, 
that this Cauſe is more common than that by 
which the Water, before it 1s capable of turning 
itſelf into Vapours, muſt be rarified into a nine 
or ten times greater heighth, length and breadth : 
Which is no ways, at leaſt very rarely, experi- 
enced in Subſtances that evaporate with ſo ſmall 
a Heat; and in others, ſuch as Volatile Salts, can 
hardly be ſuppoſed to happen. 


SST. XVII. Vater muſt be divided into ex- 
ceeding ſmall Particles, in order to be Evapo- 
rated. 


Tur laſt thing that is required above all the 
reſt, as being the chiefeſt Occaſion of the Riſing 
of Water into the Air, is, that it ſhould be divided 

into 
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into exceeding ſmall Particles; that it may be ſo 
much ſooner enabled, in Con junction with Fire, to 
make a compound Body lighter than ſo much Air. 
Thus we ſee in all Diſtillations, that there do not 
aſcend great and entire Drops, but only very 
fine and ſmall Particles. The {ame is plain in all 
Chymical Sublimations ; as likewiſe in the Smoak 
of Fires made of Coal, Wood, Turf and the like, 
which being divided into very minute Parts, are 
carried up into the Air by the adhering Fire : But 
being collected into a greater Body, when they 
are turned into Soot, they become ſo heavy, that 
they will not aſcend, till they be reduced by 
other Diſtillations, for inſtance, to Bodies of a 
much ſmaller ſize. 


Szcr. XVIII. Vapours aſcend both by Heat and 
Cold. 


Bur to make an end of this Enquiry ; what- 
ever may be the Cauſe of the Aſcent of Watry Va- 
pours, this is certain, that Water being heated, 
either by the Sun, or by our Common Fires, tho' 
in itſelf it is ſo much heavier than Air, yet it will 


be carried up into it. : 
Now, whether we are likewiſe to ſuppoſe that 


there are particular Particles which produce Cold, 


as Fire does Heat, and which cleaving to the 
Water, make up a Body lighter than Water itſelf, 
and ſo cauſe it to aſcend in Vapours, we ſhall nor 
here diſpute ; this iscertain, that we ſee Vapours 
aſcending from the low Grounds in the coldeſt 
Weather, and when the Water is frozen hard, and 
that even Ice and Snow are lighter than the Water 
of which they are compoſed, and conſequently muſt 
evaporate; But of this hereafter. 
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8 Er. XIX. The Laws of Hydroſtatics. 


To proceed; it is well known to ſuch as un- 
derſtand the Laws of Hydroſtatics, that, 

I. If a Body is to be carried upwards in any 
Liquor, an equal Bulk of the ſaid Liquor muſt 
gravitate or weigh more than ſuch a Body. 

II. That in order to cauſe a Body to fink in a 
Liquor, an equal Bulk of the ſaid Liquor muſt 
weigh leſs than the Body. 

III. It you would have the Body neither to 
riſe nor fall, but preſerve its Place in any Part of 
the Liquor, an equal Quantity of the ſaid Liquor 
muſt weigh equally with the Body, which ma 
be cafily proved by Experiments. | 


SCT. XX, and XXI. The Vapours in the Air a- 


dapt themſelves to theſe Hydroſtatical Laus; as ap- 
pears by ſeveral Experiments. 


Now, if we ſuppoſe, that Tab. XV. Fig. 1. 
repreſents the Globe of the Earth, WPQ RS, ſur- 
rounded by the Air as far as BAD; which being 
heavy in itſelf, and thereby capable of being com- 
preſs'd, grows continually finer from below at P, 
upwards thro” g, and F to B, and conſequently 
lighter; becauſe its Elaſtick Faculty dilates it 
more in proportion as the Preſſure of the ſuperiour 
Air is diminiſhed, and, as it ſcatters the Parts of 
the Air from each other, renders it lighter in an 
equally large Space. And if we now ſuppoſe far- 
ther, that this ſame Air is heavier below, at that 
Part of the Globe that lies between F and P, and 
lighter above between F and B, than the Water 
evaporated or mingled with Fire; ſo that about 
FGH, the ſaid Air is of equal Gravity wit h it, it 
will follow from what has been juſt now men tion'd, 
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that the Vapours between F and P will aſcend; 
that being raiſed tothe Bounds of the Equilibrium, 
FG, they will float like Clouds ar F and IG; 
and being æquipois'd, will neither riſe nor fall; 
but when raiſed higher, toBF, or HD, they 
will deſcend. 

This will happen much after the ſame manner, 
as when you pour Quickſilver and Water into a 
Glaſs, and then throw in a piece of Iron, which 


will fink down into the Water, but float in the 


Quickſilver, till it arrive at the place between 
both of *em, where it can meet with its Equili- 
brium, and there it will remain between the two 
Fluids, the uppermoſt of which, Bulk for Bulk, is 
lighter, and the lowermoſt heavier. 

We muſt not imagine that theſe Notions of the 
Air are ſupported only by mere Hypotheſes : Firſt, 
Becauſe it has been experimentally proved above, 
that the Air is of ſuch a Property, that when it 
is preſſed by any weight, the Parts of it are ſqueez d 
cloſely together, and ſo taking up a ſmaller Space, 
the ſame Quantity becomes heavier. So that it 
having been proved before in Contemplation XVII. 
$. XX. by a Tube LF, (Tab. XIV. Fi. 1.) filled 
with Quickſilver, that the ſame Air, which with- 
out Compreſſion is above of the bigneſs of F, 
when ſqueez'd cloſer by the weight of the Quick- 
filver, will lie in ſo much a ſmaller Space below 
at I, and conſequently becomes heavier in propor- 
tion to its Bigneſs; ſo that, for inſtance, if we 
ſuppoſe that F above, is ten times as large as I 
below, a Cubical Inch of Air will preſs or weigh 
ten times as heavy at I asatF; fince, by the 
Compreſſion below, there is ten times the _ 
35 of Air contained in the ſame Space I, as above 
at F. 

And, Secondly, which may ſerve for an Experi- 
mental Proof, becauſe ſuch as have clim'd 17 N 
ig 


2 — —_ Orme — — — 


488 The Religious Philoſopher. 


high Mountains, find it to be true, you may ſee, 
among many others, a remarkable Account there- 
of in Varenius, Geograph. Gener. Lib. I. cap. 19. f. 41. 
| Where ſomebody that climb'd up one of the Car- 
Ci pathian Mountains in Hungary, which are much 
1 higher than thoſe of the Alps, ſaw the white Clouds 
| floating in the Air below him, ſome of which were 
however higher than others, according as the 
Matter whereof they were compoſed, being lighter 
or heavier, determined their Equilibrium higher 
or lower; for that numerous Particles, and con- 
ſequently of different Weight, are raiſed up into 
the Air, under the Denomination of Watry-Va- 
pours, or other Exhalations, has been ſhewed a- 
bove in our Dicſourſe upon METEO RS. The ſaid 
Perſon did likewiſe obſerve the Air in which he 
was, to be ſo Calm and Serene, that it did not pro- 
duce Wind enough to move the leaſt Hair of his 
= Head; notwithſtanding that he had been ſenſible 
| of a ſtrong Wind in the lower Parts of that Moun- 
tain. But that which ſeemed to be the cleareſt 
Proof of a greater thinneſs of Air, was, that in diſ- 
charging a Musket, at the very Top of the Moun- 
tain, the Report or Sound of it was no louder 
than that which is produced by the breaking of a 
little Stick. Now how much the Rarefaction, or 
Thinneſs, of the Air contributes to the Diminuti— 
on of Sound, appears by hanging a little Bell in 
the Recipient of the Air-Pump, and exhauſting the 
Air from it; of which more largely in Contemplation 
XVII. S. XXXVI. | | 


Sr. XXII. After what mauner Vapours float. | 


N ow, to draw a Conclufion from all this, it is 
| eaſie to be underſtood, how the Waters, by be- 
1 ing united to the Sun-Beams or Fire thereof (to 
1 ſay nothing of the Exhalations in great * 

(1 | raiſe 


\ 
* 
ny 
uy 
Ly, 


The Religious Philoſopher. 489 


raiſed up into the Air in Vapours, where, ac- 


cording to the Laws of Hydroſtaticks, they are 
driven and remain pendulous in a lighter Matter, 
as the Air is in this Caſe, without ſubſiding by 


. their own Weight : Bur it would be of very lictle 


Uſe to all the Inhabitants of the Earth, both Men 
and Beaſts, in caſe theſe Watry- Vapours ſhould 
continue always floating in the Air, without ever 
falling down from thence. Now to form ſome 
Conception, how this floating of the Air may 
happen; Let us again ſuppoſe that from the Sea P, 
in the thick Air F P, (Tab. XV. Fig. 1.) there are 
ſome Vapours raiſed up to F; that at the Di- 
ſtance of FI G, from the Earth, the Air becom- 
ing ſomething thinner, yet retains ſo much Den- 
ſity or Thickneſs, that tho” theſe Watry-Vapours, 
by reaſon of their not being rare or thin enough, 


cannot riſe up higher to B, yet they are hinder'd 


by a ſufficient Weight and Thickneſs of Air from 
falling down, and collect themſelves there in high- 
flying Miſts, which when ſeen from the Earth, 
are called Clouds, as has been already experimen- 
tally ſhewn ; whilſt others that are heavier, can- 
not aſcend farther than to K 4; becauſe, if they 
came into a higher Air, which was lighter, they 
would fall down again. 


St cr. XXIII. Experiments to ſhew how the Vapours 
can deſcend. 


I. Ir now two Winds blow theſe Miſts or 
Clouds with any Force, as I G, or F, from oppo- 


ſite Quarters, and thereby compel them to run 


againſt each other, it is eaſie to conclude, that 
they will be there collected into Drops, and ſo 
becoming heavier than the like Quantity of Air, 
will fall down; and the rather, becauſe by the 
Motion of theſe Winds, the Fire that EY 

| tnem 


q 
i 


— 1 — ꝙꝗᷓ—ᷣ—EÄ—V —— * — 2 — 


| 
1 
| 
' 

= 
N 
3 
1 
41 


— mis 


—— — 


- 2->-- Wy 1 — . a > 
* — 2 ©. — <- D.-4 — — 9 — 
„4«4«4„*ꝗ⁷1.ũ . _ * — — mp4 


490 The Religious Philoſopher. 


them lighter (after what manner ſoever it hap- 
pens) gets an Opportunity of ſeparating itſelt from 
them. 

According to the firſt manner, we ſee in Di- 
ſtillations from Retorts or Glaſs Helms, when in 
the narrow Parts of their Necks, the Vapours are 
compreſſed together, that they run into Watry 
Drops, and ſo deſcend ; tho? juſt before, having 
Room and Liberty, they did aſcend, and would 
have riſen yet higher, without theſe narrow 
Paſſages. 

*Tis like wiſe well known to every one, that a 
hot Liquor in which there are many Particles of 
Fire, becomes colder by the Breath or Wind of 
Peoples Mouths. Now that this happens, be- 
cauſe the Fire-Particles are by ſuch a Motion ſe- 
parated from thence, ſeems probable for the fol- 
lowing reaſon; namely, that otherwiſe, if the 
greater Heat did conſiſt only in a greater Motion 
of the ſamll Parts of a Liquid Matter, the ſame, 
according to this Hypotheſis, by the blowing, 
which encreaſes the Motion of the Liquor, would 
become hotter, and by no means colder, where- 
as common Experience teaches us the contrary. 


Sxcr. XXIV. Papours deſcend by the Separation 


of the Particles of Fire from them. 


II. INS caſe one only Wind be of ſo much 
Strength as to be able, by blowing from I to G, 
(Tab. XV. Fig. 1.) to drive forwards the Vapour 
or Cloud J G, in a ſtreight Line IZ, and fo can 
protrude the whole or a part thereof to Z; it is 
plain, that the ſaid Cloud is higher from the Earth, 
at Z, and conſequently in a thinner Air. From 
whence it will follow, according to the above- 
mention'd Experiments made upon hot Water and 
hot Lye, in the Air-Pump, that the Fire, which 
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by ſticking to the Particles of Water render'd them 
lighter, will extricate itſelf from them, and 
aſcending by its Lightneſs, the Water will be- 
come too heavy, not only to remain in this thin 
and light Air, but even ina thicker and a heavier 
near the Earth, and ſo will be turned into a de- 
ſcending Dew or Miſt, or Rain, Snow, or the like, 


according as the Watry-Vapours are either rarifi- 


ed or compreſs'd. | 


Stcr. XXV. Experiments, proving the Deſcent of 
Vapours by the Air's becoming lighter. 


III. No w, that the Air (which being near the 
Earth at P, is otherwiſe heavy enough to keep up 
the Vapours, and to cauſe them to float about F) 
is likewiſe frequently, for other Raaſons, turned 
into a thinner and lighter Subſtance, and ſo gives 
an Opportunity to theſe Vapours to deſcend, has 
been already ſhewn in the preceding Contemplation, 
$. XVII, and XVIII. in the Glaſſes of the Air- 
Pump; and the Barometers do upon many occa- 
fions, furniſh us with Experimental Proofs thereof ; 
in which the Quickſilver deſcending commonly up- 
on the leaſt Weight of the Air, does prognoſti- 
cate, that the Watry-Vapours are about to de- 


ſcend in Fogs or Vapours, or otherwiſe from the 
Air. N 


SEC T. XXVI. Cold will produce the ſame Effect: 


Shewn experimentally. 


IV. Bes1DEs this, the ſudden Ceſſation of 
the Warmth of the Air ſeemsto give an Opportu- 
nity to the Vapours, which, by the ſaid Warmth, 
had been raiſed up in great Quantites, to be pre- 
Cipitated by the Cold, and to be turned into Fogs 
or Rain. Analogous Example thereof may be 
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ſeen in Diſtillations that are performed by Spiral 
Pipes, or H/orms ; and ſomething like it is alſo 
found in Chym ical Cryſtalizations; in which we 
ſee, that the Salts that float and are diſſolv'd in 
the Water, whilſt warm, do coagulate and ſubſide 
aſſoon as the ſame becomes cold. But whether it 
happens ſo in the Air, or after what other manner 
it is done there, ſince the Nature of Cold is not. 
yet ſo fully known to us as many think, we ſhall 
not enquire farther here. 

Now how many Cauſes ſoever there may be, 
beſides thoſe that we have already mention'd, 
whereby the Watry-Vapours that are raiſed up in 
the Air may be made to deſcend; this is certain, 
that both their Aſcent and Deſcent are owing to a 
wonderful Law of Hydreſtaticks. | 

Now can any one imagine, that all this comes 
to paſs without a wiſe Direction, and that it is 
by mere Chance that ſo vaſt an Army of Vapours 
in the great Space of the Air are every where 
ſubjected to the moſt exact Hydroſtatical Rules, 
in ſuch an infinite number of Occaſions and Ac- 
cidents? Is there no want of an Intelligent Be- 
ing to oblige ſuch a prodigious Quantity of Wa- 
ters, turned into Clouds, to remain floating in 
the Air, which are often obſerved to deſcend in 
mighty Showers, in rainy Springs and Harveſts, 
or other Seaſons? To ſay nothing now of the va- 
rious Ways and Forms in which they deſcend, 
and whereby ſo many Ciſterns and other Recep- 
tacles of Waters, as well as Ditches, Canals, and 
Ponds, are filled in ſo ſmall a time: But which 
is a great deal more, by which ſuch vaſt Rivers 
{well ſo ſuddenly, and over-{lowing their Banks, 
do frequently cover whole Diſtricts of Land. 


SECT. 
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Sect. XXVII. The Motion of Vapours from one 


Place to another, is neceſſary. 


Bu r now if theſe Vapours had no other Qua- 
lity or Property inthem than barely an Aſcent and 
Deſcent to and from the ſame Place, and that 
thoſe, for inſtance, repreſented in Tab. XV. Fig. 1. 
by F, having been exhaled from the Sea at P, 
ſhould fall down again in the very ſame Place ; and 
that every Place were to be moiſten'd only by no 
other Watry-Vapours than ſuch as are drawn from 
its own Boſom, there would very little Advan- 
rage accrue to its Inhabitants from thence. How 
many Rivers would then be quite dried up, 
which at preſent have their Riſe, or at leaſt re- 
ceive an abundance of Water from the Rains and 
Snows that deſcend from the Mountains? How 
ſhould the wild Beaſts in Arabia, and ſuch like 


Countries of Africa, which thro* their Drought 


afford no Water at all, ailwage their burning 
Thirſts? What Fruits would the now moſt fertile 
Places produce, in caſe none of the Water, which 
by the Heat of the Sun is exhaled in other Parts 
of the World, were brought, and made to fall 
down upon them? 

Can a miſerable Philoſopher think again, that 
he owes no Thanks to his Creator, that the Wa- 
ters which are exhaled: in the Torrid Zone, and 
other hot Countries; are, by the Winds that drive 
Clouds, brought home to him, yielding him Drink, 
and making fruitful that Part of the Earth where 
he inhabits? 


SECT; 
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SEC r. XXVIII. An Experiment, ſbewing that the 
Watry-Vapours leave their Salts behind them. 


No v ſince moſt of the Vapours that are ſo 
beneficial to the whole World are chiefly exhaled 
from the Sea, and yet thoſe Waters, by reaſon of 
their Saltneſs, are unfit for the Purpoſes to 
which they are deſtin'd; infomuch that Men 
would die of Thirſt in the midſt of the Sea, and 
no Herbor Plant, to which the Salt-Water ſhould 
be applyed, could live and grow therewith, as by 
ſad Experience is but too well known in Lands 
that have been overflow 'd by the Sea; Can any 
one again imagine, that it is by mere Chance or 
ignorant Cauſes, that the Sun does only exhale 
the Freſh Watry-Vapours out of the Sea, and col- 
le& them into Clouds, whilſt the Salt, with which 
they were at firſt impregnated, by reaſon of its 
being ſo much heavier than Water, is left behind? 
That this is true, may be proved not only from, 
the Freſhneſs of Dew, Rain and Snow, but one 
may ſee, whenever one will, a like inſtance, by 
ſetting Salt-Warer upon the Fire, and cauſing it 
to exhale in Vapours, or by drawing them off in 
Diſtillation; in which Caſe you will find the Salt 
remaining at the Bottom. The ſame we ſee hap- 
pen in Salt-works by the Sun's Heat, and in the 
Salt-works with our common Fires. So that after 
this manner two great Things come to paſs, 
without which the whole Race of Mankind would 
ſoon be extin& ; namely, that Firſt, Sea-Water 
is diveſted of its Salts, and render'd fit for Drink, 
and ſo many other Uſes ; and Secondly, that the 
{aid Salt becomes very ſerviccabie to Men. 
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Sect, XXIX. If the Earth were mathematically 
round, the Rains would ſeldom fall where they were 
wanted, 


No w, if what has been ſaid before be not ſuf- 
ficient to convince our unhappy Atheiſt, let him 
7 here a little, and ſeriouſly reflect with him- 
ſelf, after what manner thoſe Countries that loſe 
their Moiſture by ſo violent and continual a Heat 
(and which are therefore ſo dry and ſo barren) 
can be brought into a Condition to ſupport their 
Inhabitants with Meat and Drink: And in caſe 
he could order Matters as he thought fit, what 
Methods would he take, conſtantly to provide 
the ſame with a ſufficient Quantity of Water from 
the Heavens, and to colle& the Vapours in that 
vaſt Ocean of Air, and make them deſcend upon 
thoſe Parts of the Earth only where they are chief- 
ly wanted. And that we may not give him the 
Trouble of charging his Imagination therewith ; 
let him but ſay, whether he ſhould not eſteem that 
Man as a very underſtanding Perſon, who had in- 
vented a way, which as long as Heaven, Earth, 
and Sea remain as they are, will always be uſe- 
ful, and whereby thoſe dry and uninhabitable 
Countries might be ſo well water'd, as to be e- 
qual in Fruitfulneſs to any others. 


Sect. XXX. Conviftions upon Occaſion thereof. 


To give an Inſtance of ſuch a Caſe ; Let a Man 
caſt his Eyes only upon the Iſland of Sr. Thomas, 
which is under the Line, or upon that of Sr. He- 
lena, lying between the Tropics, where the Heat 
of the Sun is exceeding ſtrong ; ſince all the Va- 
pours that aſcend from the ſurrounding Seas, ſeem 


to be more likely to fall down again directly into 
Vo I. II. G the 
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the ſame, than upon either of theſe Iſlands, the 
ſolid Parts of which refle& the Rays of the Sun 
with greater Force than the fluid Parts of the 
Sea : Can any one think, that it happens without 

the wiſe Deſign of the Creator, thar there are 
Þigh Mountains found upon thoſe Iſlands, where theſe 
Vapours are collected in ſo vaſt a Quantity, that 
they are capable of rendring whole Brooks and 
Rivers ſufficient to provide Drink for Animals, 
Nouriſhment for Plants, and Fertility to the 
Earth, in ſuch burning Regions, in great Abun- 
dance ? 


SE cr. XXXI. Mountains ſerve to collect Watry- 
Vapours from the Air. 


Now, that all that is here ſaid is true, (what- 
ever different Sentiments ſome People may con- 
ceive about the Mountains) can be proved by | 
a Cloud of Witneſles, as well as Trials and Ex- 
periments. 

Let us only peruſe the Deſcription of the Iſland Þ: 
ty or St. Thomas, in the little Atlas of Mercator, in 
_ ii which we ſhall find theſe Words; In the Middle of © 
1, this land there is a Mountain very full of Woods, and [ 
My continually cover'd with ſuch thick Clouds, that from |: 
the ſaid Woods there proceed Streams and Brooks ſuffi- : 
it cient to water all the Sugar in the Plantations; aud, © 
| which is very remarkable, when the Sun is at the high- 
'p eft, this Mountain is moſtly cover d with Clouds. 4 
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The ſame Thing is related by Mr. Robbe in his 
Mt Geography, concerning the Iſland Madagaſcar, viz. 
l that notwithſtarding that it is fo ſcituated, as to 
be expoſed to the ſtrongeſt Heat of the Sun, which 
as at St. Thomas's, is twice a Year perpendicular 
Ut over the Heads of the Inhabitants; and one would 
It therefore be apt to think, that every Thing is de- 
Wh: ſtroyed with Heat and Drought, vet in the mid- 
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dle thereof, there are a great many Mountains 
and Woods, from whence many Rivers are obſer- 
ved to run on all ſides, 

I find the ſame noted by Mr. Warren, or rather 
in his Extract in the Act. Lip. 1691. p. 98. That 
the Clouds aud Figs hanging over and about the Moun- 
tain, called the Pike of 'Teneriite, do run down every 
Day about Noon, in ſo vaſt a Quantity, that they do 
abundantly ſupply the Place of great Rains, which ne- 
der fall upon other Parts of that 1/laud. | 

To inſtance in no more; that this is a uſeful 
Phænomenon in Nature, may appear from the ge- 
neral Geography of Varenins, cap. 9. F. 9. who pro- 
poles this Queſtion, y there are often obſerved 
Rains, Fugs and Snows upon the Tops of Mountains, 
whilſt in the adjacent Valleys the Weather is bright and 
clear, and noue of theſe Meteors are to be found? And 
then he proceeds to ſay ; This is confirmed by ſuch 
as have travelled over the Mountains in Aſia, Peru, 
and other Countries, viz. That they frequently obſer- 
ved Rain, Snow, and thick Fogs upon the Top, of thoſe 
Mountains, but when they deſcended into the Valleys, 
they met with nothing but fair Weather : We find the 
ſame ſometimes in the Mountains of our own Country. 
Accordingly, Mr. Ybrantz, Ides, obſerved in a cer- 
tain Diſtrict upon the Frontiers of China, that the 
Clouds ſhewed themſeives over the Mountains, 
but not farther. | 


Stcr. XXXII. Fountains and Rivers proceed from 


Mountains. 


MorEoveR, that Fountains and Rivers pro- 
ceed from that Collection of Vapours which is 
continually made upon Mountains, is very learn- 
edly proved by that great Mat hematician Dr. Hal- 
ley, whoſe Diſſertation thereupon has been pub- 


liſhed in the Phil. Tranſactions, Numb. 189. the 
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Subſtance whereof is briefly as follows; This Spe- 
culation about Fountains is by no means a bare Sup- 


poſition, but is founded upon Experience to the acqui- 


ring of which, my ſtay at the {ſiand of St. Helena 
Cobich is likewiſe under the Torrid Zone, and one of 
the hattet Parts of the Earth) gave me an Opportunity; 
where, upon the Top of a Mountain about 2400 Foot 
above the Sea, the Vapours and Deus of the Night, 
even when the Sky was clear, deſcended ſo thick and ſo 
faſt, that I was forced every Quarter of an Hour to 
wipe the Glaſs of my Teleſcope, and my Paper was in 
a moment ſo damp, that it would not bear Ink. From 
whence one may conclude how great a Quantity of Water 
muſt be collected upon thoſe Mountains in a very ſhort 
ſpace of Time, which are much higher and larger than 
this is ; and which are obſerved to run in a long Ridge, 
ſo long as to fill whole Countries, ſuch as the Pyrenæ- 
an Mountams, thoſe of the Alps, the Apennine and 
the Carpathian, in Europe ; the Taurus, Cauca- 
ſus, Imaus, and others, in Aſia; the Atlas, the 
Mountains of the Moon, and many more that have 
no Name, in Africa; from whence proceed the Rivers 
of Nile, Niger and Zaire in America; the Andas, 
and the Apalatian Mountains, each of which do far 
exceed the common Heighth to which V/apours of them- 
ſelves do aſcend, and upon the top of which the Air is 
ſo cold and rarified, that it can ſupport very few of the 
Papours floating in it, and which are driven thither 
by the Winds. 


Se cr. XXXIIT. The Furniſhing us with Springs and 
Rivers is a principal Uſe of Mountains. 


Tur above-named Gentleman is of Opinion, 
and that not without weighty Reaſons too, that 
one of the chiefeſt Uſes of Mountains is to collect 
the Vapours in the Air, and to turn them after- 
wards into Fountains or Springs, then into Brooks, 
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and laſt of all into Rivers, and ſo to tra t 
them from their reſpective Heighths. 

I ſhall not here enumerate the Difficulties that 
are proved by the ſaid Dr. Halley, to tand in the 
way of thoſe that pretend to deduce the Origin of 
Rivers from other Cauſes : Whcreiore he {ecms to 
lay down the aforeſaid, as almoſt the only ons 
And it ſuffices for our . Purpoſe, that tho” here 
were any others, yet theſe at leaſt may be <itcem- 
ed ſome of the chiefeſt. I have dwelt the long-r 
upon this Matter, becauſe it ſeems to ſerve for 3 
great Proof of the Wiſdom of the Creator to {uc. 
as will conſider the whole without Prejudice. 


SECT. XXXIV. Convitions from the foregoing 
Obſervations. 


No W, if there ſhould till remain any of thoſe 
unhappy Perſons, who endeavour to maintain ther 
every Thing has acquired its Form from neceſſary 
Cauſes, or mere Chance, upon the following or 
the like Hypotheſes; namely, that ſo many and 
ſuch amazing great Bodies as the Mountains, are 
of no uſe at all ; and who, if they had had the 
faſhioning the Globe of the Earth, according to 
their own Humours, they would have made it 
without them, and have given it a perfect round 
Figure, without the leaſt Inequalities : Let them 
but once ſeriouſly conſider the above-mention'd 
Experiments, and from thence learn, Firſt, the 
great Neceſſity of theſe protuberant Parts of the 
Earth ; without which the Globe would altoge- 
ther, or at leaſt in a very great meaſure, be de- 
prived of Rivers, Things ſo uſeful, and which 
are ſuch great and noble Tokens of the Goodneſs 
of our Creator. And Secondly, Let them ask 
themſelves, whether they muſt not be convinced 
thereby, that thoſe ſpeak nothing but the Truth, 

| Gg 2 ha 


— 4447 2 AE 2 4 EE ES — — — — = 
K * — — 2 — 
* 
= _ — - « * 4 F 
N. * * 8 * = * 


— 


— 


= - 1 
* —_— f 


* - 


— — 
. 


1 
1 
* 
* 
1 
+ 
9 
N 
ny 
4 vi 
% 
; 
* 
1 


500 The Religious Philoſopher. 


who affirm, that all theſe Arguments about the 
Uſefulneſs of ſuch Glorious Parts of the World, 
have no manner of Foundation in the Things them- 
ſelves, but only in the Littleneſs of the Under- 
ſtanding of theſe Cavilters ; and that if the Ends 
which the Creator had in view, were made known 
to them, what they urge againſt the Greatneſs of 
that Supream Director, would become a Demon- 
ſtration of his Gooanels. 


Srcr. XXXV. Egypt moiſten d by the Nile with- 
out Water. 


I Mus r confeſs, that it has many Times ap- 
peared to me as a ſenſible and viſible Proof of the 
gracious Providence and Government of Good, 
namely, what has been publiſhed and confirmed 
by the General Teſtimony of all that have tra- 
velled there, concerning the particular State and 
Condition of Egypt : This Land, which is all Flat, 
and without any Mountains, as Monconys and o- 
thers write, is ſeldom or never water'd by Rain: 
it lies in the middle of dry Countries, and is al- 
moſt ſurrounded with the moſt barren Deſarts, in- 
ſomuch, that of itſelf it is entirely unfruitful, and 
conſequently would be uninhabited. 

Now can any one imagine, that it comes to 
paſs by mere Chance, that the Mountains of the 
Moon are placed in thoſe Parts of Africa, where 
the Countrics are burnt up with the Sun, and that 
from the ſaid Mountains there flow ſuch mighty 
Streams, which, being colle&ed together, make 
the Sea or Lake of Zaire, from whence proceeds 
the River Nile, which running thro? all Egypt, 
diſcharges itſelf by many Mouths into the Medi- 
teranean Sea; and, which is molt for our preſent 
Purpoſe, that it yearly ſwells and riſes over its 
Banks, and overflows ail the Country; ſo that the 
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Towns that are built upon any Eminences, ap- 
pear like ſo many Illands, whilſt the Flat Coun- 
try lies under Water; and by ſuch Inundations, 
this Country, which is otherwiſe dry, and al- 
moſt burnt up, becomes as fruitful as any other 
that is uſually water'd with Rains. 


SCT. XXXVI. The Fertility of Egypt. 


Ir is wonderful what the Geographers, and 
among them Mr. Robbe, in his Deſcription of 
the World, mentions of the Fertility of this Coun- 
try ; namely, that theſe Waters of the Nile, with 
which all Egypt 1s over-flown, are wont to leave 
ſuch a Slime and Mtidd behind 'em, as being dri- 
cd, renders the Ground ſo very fertile, that the 
Trees are almoſt laden with Fruits ; and that if 
the Egyptians themſelves were not ſo lazy, but 
would Cultivate and Sow their Lands after 
the firſt Harveſt, and Colle&ion of the Produce, 
they would yield a ſecond Crop in the ſame Year: 
This 1s certain, that by reaſon of the Strength 
and Fatneſs of their Country, the Inhabitants are 
oftentimes obliged to moderate the ſame, by:mix- 
ing Sand with the Earth. Many do likewiſe a- 
ſcribe it to this Cauſe, that their Flocks are more 
numerous than in other Countries, and that their 
Sheep bring torth ,Young twice a Year, and the 
like: Some Authors ſay the ſame of their Wor 
men, that they have often Twins, and ſometimes 
more at a Birth. | 


Sect. XXX VII. Convittions from the foregoing 
Obſervations. 


T o return now to that Cauſe of the Rivers. 
the Collection of watry Vapours upon Mountains : 
They that are ſtill ſo ſtark blind or ſtiff-necked, 
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that they cannnot, or will not, ſee any Tokens of 
Divine Wiſdom and Goodneſs in each of theſe 
Wonders; Let them again Contemplate ſome of 
them with us, and return to Tab. XV. Fig. 1.* 

Let them then ſuppoſe, thar upon the Globe 
WK RS, there dwell a Number of Men and other 
Creatures, in the Structure and Compoſition of 
each cf which there appears, as has been ſhewn 
before, an amazing Skill and Contrivance. 

Let them next own, as it is true, that unleſs 
the Earth CXYT, were moiſten'd with Water, 
and that freſh too, the ſaid Earth would be entire- 
ly Barren, and ail the Living Creatures upon it 
would periſh with Hunger and Thirſt; and tho' 
an abundant Procreation might ſeem capable of 
making good the Lofs, yet not one of their Young 
could live a Month after it was brought forth. 

Let them conſider, that thoſe great Seas, and 
vaſt and deep Lakes CWS, how great a Quan- 
"rity ſoever of Water they may contain, would not 
be able to render the ſmalleſt Tra& of Land fruit- 
ful; nor to afford to one ſingle Man or Beaſt ſo 
much Drink as were neceſſary to keep them alive, 
by reaſon of their Saltneſs. 

Can they then in this diſmal State of Affairs 
imagine, that it is by Chance, and without any 
Wiſdom, that ſuch a glorious Body as the Sun, 
| beſides the Light and Warmth it communicates 
to us, does alſo render us this Service, that the 
Waters of the Sea at P, being rarified by its 
Beams, are exhaled and aſcend in Vapours to g 
and F; and leaving their Salts behind them for 
other Uſes, do compoſe the Clouds, F, I, G, K d, 
above in the Air; which falling down again in 
Rains or Fogs, in Dews, Hail or Snow, afford 
a freſh and fertilizing Moiſture to the Earth, and 
Drink to Men and Beaſt? ' ' | | 
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Can he daily ſee this Aſcent of Watry Vapours, 
and ſay, that it is performed by Chance and with- 
out Wiſdom ? Notwithſtanding the Manner by 
which *tis brought about, is allowed to be won- 
derful, by the greateſt Naturaliits, ſuch as tho{- 
learned Perſons, Dr. Halley and Mr. Mariotte, 
who are not aſhamed to acknowledge the weak- 
neſs of their Underſtanding in that Matter, and 
ſo muſt every one beſides. And yet all this great 
Preparation would have been in vain, if a certain 
fluid Matter, which we call Air, had not been 
placed round the Globe at BA D. 

But that which here ſeems to prove undeniably 
the Being of a Gop is, that notwithſtanding the 
Terreſtrial Globe be thus ſurrounded with Air, 
and that the Sun does continuaily ſhine upon the 
Sea and the Rivers, yet there would ſcarce ariſe 
from thence the ſmalleſt Vapours, if the ſaid 
Air were as thin and as much rarified below at 
FP, as it is above, between B and F; and on the 
contrary, if the Air were as thick above, between 
B and F, as we now find it between P and F, few 
or none of the exhaled Vapours would ever de- 
ſcend in Rain or Dews, but floating in the Air, 
like Oil upon Water, would continue there; in 
which caſe alſo, the whole Earth would be dried 
up, and every thing living periſh with Thirſt. 

Let me now again ask theſe miſerable Philoſo- 
phers, whether they can imagine, that all theſe 
things are thus diſpoſed by mere Chance, and 
without a View towards any End ? And that the 
Air, by its Weight and Elaſticity, becoming 
more Compreſſed and Thicker below than above, 
was thus diſpoſed with reſpect to the exhaled Wa- 
try Particles, that the Vapours would be ſeldom 
or never in an Equiponderating State therein, be- 
fore they be raiſed to the heighth of the Clouds 
ForK. Whereas otherwiſe, in caſe the Air 

were 
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were of the ſame Thinneſs at P, or juſt above the 
Earth, as it is higher at F, to ſay nothing of the 
Diſtempers which would be occatioi'u thereby, 
the continual Cloudy Weather, Fogs anu Milts, 
would take away, or atleaſt embariaſs cue uſe of 
our Sight. 

To add one thing more; Is it brought about by 
ignorant Cauſes, and without Knowledge and 
Foreſight, that whereas ſo mai.y ocher Kinds of 
Salts arc incomparably lignter than Water, yet 
the Sca-Salt is heavier? which would otherwiſe, 
by aſcending along with the Vapours, render all 
the Waters of Rain and Rivers uſeleſs and unne- 
ceſſary, both to Living Creatures and Plants. Is 
it by Chance, that the Sun is placed at jaſt ſuch 
a Diſtance from the Globe, as to be able by its 
Warmth to cauſe the Waters to aſcend in Va- 
pours ; and yet not ſo near as to ſinge and burn 
up thoſc tender Flants which received their Nou- 
riſhmeat and Eucreaſe from thoſe Waters, and do 
chiefly conſiſt tizereot ? 

Have the Sun, the Sea, the Air, and the Salt, 
met one another in ſo ſmall a corner of the World, 
which, with regard to the whole Extent thereof, 
is but a Point; I ſay, have they thus met by mere 
Chance, in order to furniſh all the Inhabitants of 
the Earth, with Meat and Drink? Is it owing to 
Igncrant Cauſes, that they are endowed withſo 


many neceſſary Qualities as have been before enu- 


merated, and as are required for this only Pur- 
poſe ? If this be not ſufficient ; if no other Cauſes 
concurred, in order to water the Earth with the 
Vapours deſcending from the Air, than the Light- 
neſs and Thinneſs of the ſaid Air, or the Winds 
that drive them together, it is plain to every Bo- 
dy, that all the Parts of the Earth, without any 
Difference, would be equally water'd ; and that 
the Sea, whichh as no occaſion for theſe Vapours, 
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as well as thoſe other Parts of the World, wllich 
for want of 'em would be uninhabicable, would 


each receive their Share; and it may be, thoſe 


that leait want them would enjoy the moſt. 
Oace more, let thoſe Philoſophers with whom 
we have here to do, judge themſelves, whether 
it be owing to mere Chance, that to the end, that 
thoſe Countries which ſtand in moſt need of be- 
ing water d, may enjoy a greater ſhare than others, 
ſuch great Bodies as the Ridges of Hills and Moun- 
tains, are placed in or near the ſame. The Uſe 
of which, as has been ſaid before, is to intercept 
the Watry Vapours floating in the Air, to collect 
them in a particular manner upon their Summits 
or Tops, to derive them down from thence, and 
ſo to furniſh ſuch a Quantity of Water as may 
compoſe the requiſite Brooks and Rivers which 
contribute ſo much to the Benefit of the Earth and 
the Inhabitants thereof; and which running down 
from theſe Hills, from: whence they derive their 
Souree and Beginning, they moiſten the ſurround- 
ing Lands, which would otherwiſe be barren thro” 
Heat and Drought, and render them fit to ſup- 


port their Inhabitants with Meat and Drink. 


Jo ſay nothing here of the number of Fiſhes 
and other Productions in theſe Waters, by the 
help of which the People, thro' whoſe Countries 
they flow, can communicate their Fruits and 
Merchandizes to each other. 


Seer. XXXVIII. The Mountains colleft Watry 


Vapours, firſt by the Winds. 


HRE we ſeem to have a proper Occaſion to 
inquire into the Manner and Cauſes, how and 
why the Mountains are able to colle& ſucha vaſt 
Quantity of Waters, to the end, that 88 has 
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been ſaid before upon this Subject, may be the 
more clearly underſtood. 

How the Vapours are raiſed from the Sea, from 
P to g and F, Tab. XV. Fg. 1.) by the Warmth 
of the Sun (and under the Poles, by Cold too per- 
haps) has already, in ſome manner, been endea- 
vour'd to be ſhewn; as alſo how they are enabled 
to float in thin Air, as in different Stages and De- 
grees of Heighth, as g, K, dandF, I, G; and 
moreover, why the ſaid Vapours, being raiſed 
higher up to Z, by the Winds, or driven againſt 
one another by contrary Winds, and for other 
Ons, do deſcend in Rain, Snow, and the 
like. 

Dr. Halley ſubjoins another Manner to theſe ; 
namely, that a floating Vapour or Cloud in E, 
being driven againſt the Mountain Q N R, by the 
Winds at E, afcends to the Top N, and there 
being got into a lighter Air, cannot be any longer 
ſuſtain'd, but falls down in ſmall Drops upon 
the Head of the Mountain, and from thence run- 
ning down, fill the Cavities of the Mountains 
(which are ſuppoſed to be there, and ſo are often 
found to be) with Water ; which running conti- 
nually thro* the Orifice M, produces the little 
Brook MeT, or MeV; which joyning themſelves 
with others of the like Nature, form a large 
River, 

It appears by this way, why the Waters are aſ- 


ſembled in greater Quantities upon the Mountains, 
toraſmuch as oppoſing their Tops from QR to 
N, againſt the Winds which drive the Clouds 


m E, K d, &c. they ſerve for Barricado's or Croſs 
Trees, and ſo do either force the Vapours to 
aſcend into a Lighter Air, or forcing them againſt 
thoſe Tops, ſqueeze em together, whereby they 


become heavy and fall dowa again, 
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Szcr. XXXIX. Secondly, Vapours are collected 


by the Coldneſs of the Mountains and Superior 
Air. 


AND as it is credible, that this does often 
happen, it ſhould ſeem that the Winds are neceſ- 
ſary thereto ; and that in caſe they failed, fo great 
a Quantity of Water, according to all Appearance, 
would not be collected; whereas the above men- 
tion'd Experiments teach us, that the Tops of the 
Mountains, even in hot Countries, are not only 
encompaſled by Winds at certain times, but con- 
tinually with Fogs and Vapours ; ſo that beſides 
this, it ſeems that a more ſettled Cauſe, and 
which does not always depend on the Motion of 
the Winds, muſt obtain here. 

Now, whether this can be deduced from the 
Cold of the Mountains themſelves, and of the Su- 
perior Air ſurrounding their Tops, and to which 
the Reflection of the Sum-Beams does not reach; 
or, whether it muſt be aſcribed to their Heads 
being always hid in the Clouds, I leave to ſuch 
as will enquire more ſtrictly: This is certain, that 
by reaſon ofthe Cold, they are often cover'd with 
Snow, and Varenius ſays, that excepting in the 
Months of July and Auguſt, there is always Snow 
upon the Pike of Teneriff; tho' none can be found 
in this and the other Canary in Hands. 


Stcrt. XL. Thirdly, Vapours are collected by Sha- 
dows, ſhewn Experimentally. 


Wx have not here undertaken to write largely 
upon Natural Knowledge, nor to repeat the whole 
Hiſtory of Nature; but we cannot forbear ob- 
ſerving however, that the great Shadows which 


theſe Mountains produce, do occaſion a E 
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Cold Air about them. Thus we read in the Ex- 
tract of the Hiſtory of Bohemia, Act. Lip. 1682. 
p. 244. That in a certain Valley of the Giant Moun- 
rains, at the hotteſt Time of the Year, there 
are very deep Snows, and that they have laſted 
there for 16 Years together, the old being of 
browniſh Colours, by which it is diſtinguiſhed 

from the latter Snows that are white and clear. 
If then we ſuppoſe the Sun to be at O (Tab. XV. 
Fig. 1.) and a Mountain QN R, caſting its Sha- 
dow, as at QEX ; where the Sun-Beams are 
hinder'd either by other Mountains lying aboutir, - 
or, becauſe the Sun ſeldom ſhines upon that Side, 
from ever heating the Air to ſuch a Degree as 
1s found in the next adjacent Air : It 1s plain, that 
the Air within the Shadow QE N, will be a 
great deal Colder than that which encompaſſes 
the Mountain out of the Shadow. Now it has 
been proved experimentally in the foregoing Con- 
templation, that a warmer Air having acceſs to 
another which is Colder, if they be not of a too 
different Thickneſs, will be rarified and driven 
with a Wind and Stream towards the cold Air. 
Now if this ſhould be applied to the Air, which 
is here not only below, but alſo above, and on 
the Side, or rather round about the Shadow, we 
ſhall ſee how this Air, with all the Vapours in it, 
are driven to the Shadow : for that the Vapours 
floating in the Air do continually follow its Courſe, 
is plain, and will appear from a boiling and ſteam- 
ing Pot of Water, ſet in a place where there is no 
Wind; from whence then it may be concluded, 
that the Air with its Vapours, coming into ſuch 
a Shadow, and being there deprived of its Ela- 
{tick Force by the Cold, will be immediately fol- 
lowed by more Air which is warmer, and con- 
ſequently whoſe Elaſticity is tronger, and ſo pro- 
duce an entire and gentle Stream of Air and Va- 
5 pours, 


RA 
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Vapours, if not prevented by other Winds, and 
moiſten thoſe Places with continual Vapours. 


SFr. XLI. Fourthly, Other Shadows likewiſe give 
occaſion to the Concourſe of Vapours, proved Expe- 


rimentally, 


Now, that this alſo, among other Reaſons, 
muſt be laid down, why the Vapours ſeem to be 


drawn in a continual Stream to the Mountains 
but really and properly are preſſed thicker from 


all Sides) and why the Mountains are many times 


: obſerved to be clouded (of which we have given 


q 
4 
4 


ſeveral Inſtances above) every one that underſtands 


the Properties of the Air, may eaſily inferr from 
what has been ſaid. That in Shadows the Va- 
pours of the Air are collected, does certainly ap- 
pear from the Night, which is nothing but the 
* Shadow of the Earth, and in which it is well 
known, that the Vapours and Dews fall thicker 
than in the Day-time. Thus we ſee the Deſcent 
of Vapours in the Night-time was obſerv'd by 


Dr. Haley, in the Iſtand of St. Helena. And we 
find in the Memoirs of the Royal Academy of France, 
for the Year 1699. p. 128. a Method invented by 


Mr. de la Hire, to hinder the Dews of the Night 


from ſticking to the Glaſſes of the Teleſcopes. 
> Now Experience teaches, that in the Mornings 
too, the Mountains are moiſten'd with Vapours (ſee 
Varenius s General Geography, Lib. 1. §. F. p. 157.) 
becauſe thoſe Places that are within the Shadow 


of the Mountains, are much Colder at Night 


©" 
6, 
72 
2 


than other Places that are out of the Shadow. 


Thus we likewiſe ſee from what has been ſaid, 
that in the Iſlands of St. Thomas and Madegaſcar, 
the Mountains which collect the Waters from 
2 whence the Rivers are produced, being cover'd 


* 2 
* 4 - 
4 

N 
ds 
Bee! 


with Woods, and conſequently more ſhady, do 
make 
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make the Air more cool and more elaſtick ; by 
which Means the Waters are yet more encreaſed 
upon the ſame : And that it may not be thought 
that this is inconſiſtent with what has been ſaid 
above, of the Deſcent of the Waters more ſtrong- 
ly at Noon, from the Mountain called the Pike of 
Teneriff; let it be conſider'd, what was farther 
ſaid about this Mountain, namely, that the Snow 
which cover'd the Top of the ſame, being melt- 
ed by the Heat of the Sun at Noon, cauſed the 
Waters to run down more violently at that Time. 

I think that theſe Experiments may ſerve for 


| Proofs, that the Cold produced by the Shadows 


of the Mountains in the Air, may juſtly be ac- 
counted one of the Reaſons why ſo many Watry 
Vapours are carried thither in a continual Stream. 


Se cr. XLII. Vapours ſufficient to produce Rivers. 


T ns only Difficulty that ſeems to remain, 
how there can aſcend ſo great a Quantity of Va- 
pours as may ſuffice to produce great Rivers: To 
anſwer which, we do not here pretend to main- 


tain, that all Rivers proceed from theſe Vapours, 
or that they are the only Cauſe thereof ; ſince | 
erhaps, according to the Opinion of others, the 
Sea entering into Subterraneous Caverns, may, 
by way of Filtration, leave its Salts behind it, 


and ſo produce Sweet and Freſh Fountains : And I : 


beſides, it may be, the Subterraneous Fires may 
cauſe theſe Waters that come from the Sea into 
the Cavities of the Earth, to exhale and aſcend '* 
in Vapours, which being again turned into Wa- 
ter, by the Cold which they meet with above, 


may produce Fountains. But it is however a ſut- 


ficiently probable Truth from what has been j 
ſhewn before, that the- ſaid Vapours may juſtly 
be reckon'd among the principal Cauſes of Ri- 

| | vers. 4 


The Religious Philoſopher, 511 


yers. Since the Sea, and other Waters expoſed 
to the Sun, do continually tranſmit Vapours up- 
wards, which, being collected upon the Moun- 
tains, and coming down again in Rain, Snow, or 
Hail, are proper to produce Rivers which may 
flow a long Time without ceaſing, and ſupply great 
Streams. This may be in ſome manner interr'd 
from the Obſervations of Mr. Mariotte in his Trea- 
tiſe du Movement des Eeaux (Engl. Tranſlation, 
p. 18.) who ſays, that at the lower end of a heap 
of Rubbiſh, which was abour three Foot high, 
and whoſe Superfices was about 50 Hench Fa- 
thoms (foraſmuch as the Rain that fell upon it, 
and ran down upon it from the Tops of the neigh- 
bouring Houſes, could not ſoak thro” by reaſon of 
the Hardnels of the Ground) there was a conti- 
nual little Stream of Water. | 

But the ſame will be yet better ſhewn hereafter, 
from the Calculation which the ſaid Mr. Mariotte 
makes, concerning the Waters of the Seine, com- 
pared with the quantity of Rain falling upon thoſe 
Tracts of Land from whence this River has its O- 
rigin. See the ſaid Treatiſe, Engliſh Tranſlation, page 
22, 23, 24.) by which it is proved, that in cafe 
there falls ſo much Rain-Water every Year upon 
theſe Lands, that in caſe it remained there, would 
riſe to the Heighth of 15 Inches, there would be 6 
times as much as is requiſite to run down the Seine 
in one Year; and in caſe the Heighth of ſuch Rain- 
Water ſhould amount to 18 Inches, there would 
be 8 times as much; as likewiſe, if you ſhould 
ſuppoſe it to riſe to 20 Inches, there would fail 5 
times as much Water upon thoſe Places as flows 
thro* the Bed of the ſaid River. 


Vol. it. Hh Ster. 
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St cr. XLIIL The Method of computing the Quan- 
tity of Rain-Water falling in a certain Time. 


Tur Method which Mr. Mariotte makes uſe of 
to compure the Quantity of the ſaid Rain-Water, 
is this; he took a ſquare Veſſel, which, for in- 
ſtance was two Foot in Length, and as much in 
Breadth, which was raiſed upon a Horizontal Iron 
in ſuch a manner that no Water could come into 
it, but what deſcended immediately from the Sky 
into the Square of the Orifice thereof. This Wa- 
ter was conveyed by a Tube down into a round 
Veſſel, from whence it would not be evaporated ; 
ſo, that by Gaging the Water in the ſaid round 
Veſſel, it could be known, how high it would 
have riſen from the Bottom of the Square Ciſtern : 
And ſuppoſing that there fe:l as much Water in one 
War upon one Place, as upon another, one might 
compute pretty near the Depth of the Rain that 


would fall upon the circumjacent Land in the ſpace 
of one Year. 


Sec r. XLIV. The Rain of Paris compared with 
that of Liſle. 


Mr. Mariotte ſays farther, that this Experiment 
having been made at Dijon, he found it ro amount 
to 17 Inches; and another Perſon that tried the 
ſame, computed it to 19 Inches 2 { Lines. But 
they that deſire to ſee a very accurate Calculation 
and Compariſon thereof, may find rhe ſame in the 
Memoirs of . the Royal French Acamedy, 1699. p. 25. 
for 6 Years following, one of which. was made by 
Mr. YVauban at Liſie; and t'other by Mr. de la Hire 
at Paris, in the tollowing Manner ; 


Years 


7 


as 
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— 


6 | Liſle. Paris. | 
ears Inches Lines Inches Lines 
1689] 18 9 18 11; 

16900 24 8 23 F 

18 2 . 
1692] 25 4: 21 
1 33 2 8 
1694119 3 1898 

| =1 £33 62 p24 $E; 0 


And thus the Rain-Water that falls at Life eve- 
ry Year, amounts to the Heighth of 20 Inches and 
3 Lines, as that at Paris does to 20 Inches 3 ! 
Lines, or at Medium of both, 21 Inches. 


SECT, ALV. Rain-Water alone ſufficient for 


Rivers, 


Fro hence, tho' it be plain, that there falls 
more Rain in one Place than in another, within 
the ſame Space of Time, yet to make a general. 
middle Computation, it may be ſafely advanced, 
that there falls about 20 Inches of Rain vearly up- 
on the Earth, and conſequently g times as much 
as was neceſſary to fill the River Seine in one Year; 
do that, tho' we ſhouid deduct from thence all that 
is ſerviceable to other Uſes, and to the moillening 
and fertilizing the Ground, and all that evaporates 
from it as ſoon as it is fallen; yet the Rain alone; 
without the help of other Vapours, furniſhes Wa- 
ter enough to maintain a far greater River than 
the Seine; which, if it happen'd in all Places of 
the Globe, and that many of theſe little Streams 
ſhould be collected into one great and common 
Stream; they would together make up mighty Ri- 

2 vers: 
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vers. Accordingly, we find by Experience, that 
by reaſon of the Quantity of Waters which they 
bring with them, tamous Rivers are produced by 
the Concourſe of ſeveral others that are leſſer ; 
which the,Rain-Warters falling upon, many great 
Parts of the Earth, diſcharge therein. 


SECt, ALVI. There is more Water in the Air than 
what deſcends in Rain. 


W r may now inter from what has been ſaid, 
that the Vapours which deſcend in Rain only, 
ſeem to be more than ſufficient to ſupply the Ri- 
vers; but that, beſides this, the Air does yer a- 


bound with a very great Quantity of Waters, may 
appear : 


T. Becauſe thoſe Waters diſcloſe themſelves in 
Miſts, Dews, and Nocturnal Moiſtures, and of- 
tentimes do likewiſe deſcend in inviſible Va- 
pours, 

II. Thus we find in the making of the Hygrome- 
ters or Notiometers, or thoſe Machines by which we 
meaſure the Moiſture of the Air, as we do the 
Weight thercot by Barometers, and the Warmth 
by Thermometers; that the Strings of Muſical In- 
ſtruments, Ropes, Wood, and other Things, do 
undergo continual Changes by theſe Vapours 
floating in Air, according as they do more or leſs 
abound. 

III. The Chymiſts are particularly ſenſible there- 
of, who, when they have reduced their lixivial 
Salts to pure and true Aſcaline, as they call them, 
with all their Caution can hardly prevent them 


from being diflolved by the aforeſaid moiſt Vas 
pours. 


And 
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And I have often thought, when I found good 
Salt of Tartar within Doors, and in a Laboratory, 
turned into a clear Liquor, that there mult be a 
very great quantity of theſe inviſible Vapours con- 
tinualiy floating in the Air, ſince, that in ſo ſmall 
a Place, in ſo ſhort a Time, and in ſo little an 
Orifice or Mouth, as that of the Glaſs containing 
the ſaid Salt, there could be ſo much Water ga- 
ther'd together; for which reaſon Mr. de la Hire 
himſelf (ſee the Memoirs of the Royal Academy, for 
1703.P-78) ſeems to ſuſpect, that Stones likewiſe, 
in which there were found any Salts proper to 
draw Waters to them, might {erve to collect the 
like Vapours into Springs or Rills: at leaſt, the 
Experiment which he there relates, that even in 
Places where it does not Rain at all, as in a Cellar, 
for inſtance, a conſiderable quantity of moiſt Va- 
pours may be found. | 

V. But this appears yet more plainly from what 
the ſaid Mr. de la Hire, p. 77. ſays farther, that there 
were a great many Experiments made, by which it 
was proved, that if you ſet a very large Veſſel 
with Water in the Air, there will much more Wa- 
ter evaporate out of it than can deſcend from the 
Air upon the like Breadth. 


SFr. XLVII. Exhalations from Canals and 
Ditches. | 


To make a rough Gueſs thereof, a certain curi- 
ous Miller, whom I asked, How mug h he thought 
the Waterin the Meadow where his Mill was could 
be diminiſhed in one Day by the Heat of the Sun ? 
Anſwer'd me, that in a very warm Day there was 
(to ſpeak within Bounds) at leaſt the quantity of 
an Inch in Depth, eſpecially, if the hot Weather 
continued any time, and by that means his Waters 
could not be much encreaſed by thoſe that ran 

H h 3 down 
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down from the Lands about him ; for otherwiſe 
it did not appear to him, that he loſt ſo much 
Water: But thoſe who have ever ſeen how much 
Water is exhaled from the Canals or Ditches in a 
very little ſpace of Time, eſpecially when the 
Ground 1s dryed by a continual Heat, will not 
judge, that we excced the Truth, in allowing an 
Inch a Day in very hot Weather. 
For this purpoſe, in the beginning of June, 1710, 
I filled a flat Earthen Pan with Water, and ſet it 
in the open Air in a bright and clear Day, and 
examining it after four and twenty Hours, I found 
that there was a full Inch loſt in the Depth of it, 
by Exhalation. 

Now, if we ſuppoſe, that the Evaporation of 
all the Waters throughout the whole Earth be 
equaliy great, and amounts to an Inch a Day, ac- 
cording to this Calculation, there would be every 
Vear 365 Inches in Depth drawn into the Air: 
All which, ſuppoſing it to fall down again in Rain, 

wonld be capable of overflowing the whole Su- 
perficies of the Earth 365 Inches high in one 
Year. 


SECT. XLVIN. Experiments to ſhew, that Eva- 
porations are likewiſe performed by Cold. 


Leer it not be obje@ed againſt us, that there 
cannot be ſo much Water exhaled under and near 
the Poles, by reaſon of the Coldneſs of thoſe Parts 
of the World, becauſe, 

I. In the very ſharpeſt Froſts, Vapours do con- 
tinually aſcend from our Canals and Ditches 
upon breaking the Ice: Now in order to en- 
quire whether this, as ſome think, might like- 
wile proceed from the Subterrancous Heat ; upon 
the 14th Janna), 1709, which, as every Body 
knows, was a violent and uncommon Froſt, I took 


an 
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an Earthen Baſon, and pouring 40 Ounces of Wa- 
ter into it, put it into Scales in a Room where 
there was no Fire at all made, and found that 
upon its freezing, it had loſt in 17 or 18 Hours, 
above a quarter of an Ounce in Weight; 
having taken care to prevent the breaking of 
the Veſlel upon the Waters freezing, by keep- 
ing a little Hole in the middle of the Ice al- 
ways open; thro' which the Water being conti- 
nually preſſed from under the Ice, it made a great 
Convexity and Protuberance abore the Superficics 
of the ſaid Ice; a ſure Sign that Water is both 
moved and rarified even by Cold. And fo before, 
upon the 8th of January, in the ſame Year, a quan- 
tity of Snow being put into the Scales, ſuffer'd a 
viſible Diminution of its Weight; notwithſtand- 
ing that it had fallen above three Days before, and 
lain all the time in the Air; and that which iS 
more, we find even Ice itſelf will evaporate in the 
coldeſt Nights; as has been likewiſe obſerved by 
Mr. Boyle, in his Book, de Athmoſphar.” Corp. Con- 
"it. 

Maud whilſt Jam writing this, a Perſon that has 
been one and twenty times in Greenland, tells me, 
that when the Weather is Calm, and without 
Wind, the Sea frequently ſmoaks and emits a vi- 
ſible Steam, which Farenius does alſoconfirm, p. 361. 
where, {| peaking of the Seaſons in the Frigid Zone, he 
ſays, that a heavy, foggy and thick Vapour floated 
over the Water, infomuch that Peoples Sight was 
intercepted thereby : From all which it follows, 
that a great quantity of Vapours aſcends from 
Water in the coldeſt Regions of the World. 


H h4 SECT. 
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S xc r. XLIX. Objeftions Anſwer d 


Now if it ſhould be ſuppoſed and granted, that 
the Waters produced by the Exhalations of theſe 
Vapours, do not near amount to.the quantity of 
an Incha Day, as in our warm Climates ; we 
may ſer againſt it, that the Heat of the Southern 
Regions, quite as far as the Equator, is much great- 
er than that of ours. And again, that the Super- 
ficies of the Earth between us, who lye in about 
the Latitude of 52 Degrees, and the North Pole, 
is much ſmaller than that which 1s between the 
Parallel inhabited by us, and the Equator : Where- 
fore, the Parts of the Earth, where the Air is much 
hotter than with us, are incomparably larger than 
thoſe where it is much colder. So that we ſhall 
not ſeem to have made any great Miſtake in taking 
the quantity of our own Exhalations, or that of 
an Inch a Day, for a Medium common to the 
whole Superfigies of the Earth. | 

But, ſoraſmuch as the Terreſtrial Globe is not 
cover'd with Water all round, let us, for greater 
Certainty, ſuppoſe farther, that the Seas, Rivers, 
and Lakes, do take up no more than half the Su- 
perficies thereof: Then the Vapours that are 


daily attrafted, to the quantity of one Inch in 


depth, will cover the whole Face of the Earth, 
when they deſcend in one Year no more than the 


half of 365, that is to ſay, only 182! Inches 
deep. 


SE CY. 
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Srcr. L. A Calculation after the Rate of an Half 


Inch daily Exhalation. 
No w if the daily Exhalation of one Inch ſhould 


appear too large a Computation, let us ſuppoſe it 
to be half as much. 


This ſeems to be the more probable, for the fol- 


lowing Reaſons: Frrft, Becauſe Dr. Haley (by 


keeping a Thermometer with Salt-Wacer con- 


| tinually in that Degree of Warmth in which he 


had obſerv'd the Air to be in a hot Day) tound 


upon Trial, and by Weight, that the Superficies 


of that Water was in the Space of two Hours tal- 


len ts of an Inch, that is in 12 Hours 4, or in 25 


Hours à of an Inch, ſuppoſing the Exhalatien to 
be always equal. 


And again; Foraſmuch as the above-mention'd 


Miller had, at my Requeſt, with great Exactneſs 


obſerved, that from Tueſday the 7th of Fune, 1712, 


tothe ſame Hour the following Fryday the 1oth, 
the Water in the Purmer- Meer, or Lake, had loſt 
ol its depth 1s Inch; that is to ſay, every Day 
half an Inch, tho' the Weather was then much 
cooler than the preceding Days; and he would 
have proceeded farther in theſe Obſervations, if 
the Weather had not begun to be rainy and win- 


dy. After which, the Air being again warmer 


and calmer, he informed me, that in three other 
Days there were evaporated two compleat Ryn- 
land Inches, which is ſo much more than half an 
Inch a Day; and therefore, if we ſuppoſe the 
quantity of Exhalations to amount to no more than 
> half an Inch every Day, and the Superficies of 
Land and Water to be exactly equal to one ano- 
ther, the Rain that will fall upon the whole Earth, 
will amount to the half of one 1815, that is about 


90 Inches 
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Inches in Depth; in caſe all the Exhalations ſhould 
fall down again in Rain. 

But now Experience teaches us, that the quan- 
tity of Rain does not amount to more than about 
20 Inches. Wheretore there muſt be 4+ times as 
much Water exhalcd as deſcends in Rain ; for 
4X times makes 90. So, that if the Rain be ſub- 
ſtracted from thence, there will ſtil] remain 33 
times as many Vapoutrs floating in the Air, in 
order to come down from the Mountains, and 
to ſerve for the Uſes of Plants and other Neceſſa- 
ries. 

So that from ence it may appear in Groſs, not 
only, that beſides the Rain there is a large Army 
of 2 of threc times as great a quantity, 
continually floating in the Air, but alſo a ſuper- 
abundant Number o halat ions from the Water, 
which alone viſing to the heighth of 20 Inches, as 
we have ſhewn before, vield nine times as much 
Water as is neceſſary to ſupply the Seine. So that 
that the ſame being increaſed to 90 Inches, are 
adapted to afford above 40 times as much Water 
as the ſaid River requires 

Wherefore, altho' the Pants ſtand in need of a 
great Quantity of Water, and indeed of more than 
one could imagine, as. wel! as more than all the 
Rain can ſupply (as may be ſeen by the Experi- 
ment made by Mr de la Hire, and recited in the 
Memoirs of the French Academy, 1703, p. 73, and 74.) 
nor could the Rain-Water, according to the Ob- 
ſervations of that Philoſopher, fink deep enough 
into the Earth; yet the Mountains, by this Sur- 
pluſs of Vapours, ſeem —— to leres and main- 
tain the Rivers. | 


SECT, 
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| Se cr. LI. Conviftions from the foregoing Obſervations, 


and a Word about the Air-Salt. 


Now to make an end of this Matter ; let the 


miſerable Caviller, who hitherto would not own 
that there is a G 0D that governs the World, ſe- 
* riouſly reflect upon this aſtoniſhing Circulation of 
| fovalt a quantity of Waters, which aſcending from 
the Seas, Rivers and Lakes up into the Air, 
| are there preſerv'd in Clouds; and paſſing a 
ſecond time thro' the ſaid Air, are made to deſcend 
* again, partly in the form of Miſts, Hail, Snow 
and otherwiſe for various Purpoles ; and partly 
coming down from the Mountains, make up thoſe 
great Rivers, which again diſcharging their Wa- 
ters into the Sea, and from thence again being 
* raiſed up in Vapours, have inceſſantly, and for 
the Space of ſo many Ages, taken the ſame Courſe, 
and thereby ſupply'd all living Creatures with 
Drink, fructified the Ground, and render'd in- 
numerable Services to the whole World. And can 


he ſtill imagine, that it is without a Deſign, ſince 


the whole Ocean, by reaſon of its Saltneſs, is en- 
tirely uſeleſs for theſe Purpoſes, that by the 
* Warmth of the Sun (to ſay nothing here of other 
* Cauſes which may likewiſe concur) the Waters 
+ of the ſaid Ocean being divided into the minuteſt 
Particles in their Aſcent, leave all their Salts behind 
them for other Uſes ; which Salts would be preju- 


dicial to moſt of the Fruits of the Earth, and ren- 


| der the Water uſeleſs for quenching Thirſt, or af- 


fording Drink to Animals; and farther, that 
the ſaid Water paſſing thro* the Air in Rain, Dew 
and other Forms, ſhould impregnate itſelf with 
the Salts of the Air and other Parts thereof, in 
order to become more uſeful for the aforemen- 
tion'd Purpoſes ? 

Now 
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Now, whether this Salt of the Air be only Ni- 
trous, as ſome pretend, we ſhall not here diſpute ; 
but ſhal: take ſome notice of it hereafter : This is 
certain, that Salt-petre is likewiſe produced by 
the Air, and that the ſame does contribute, Firff, 
to the rendring the Water more fructify ing, which 
the Ancient and Modern Gardeners knew well 
enough, and of which we may ſee a remarkable 
Experiment in the Tranſactions of the French Aca- 
demy 1699, p. 74 and 76. And, Secondly, that 
this {ſame NitrousSalt, how much ſoever it has of 
the Nature of Salt, is yet a principal Means for ex- 
tinguiſhing Thirſt, as moſt Phyſicians know very 
well. Let the Atheiſt conſider all this with him- 
ſelf, and ſee whether he can, with a good Con- 
ſcience, pretend to reconcile it with mere Chance 
or Ignorant Cauſes. 


Sec Tt. LII. The Wonders of the Nile. 


AND now we are ſpeaking of Salt-petre and of 
Rivers; can one believe that it is by Chance that 
the Nile in Egypt, which overflows and renders 
the Country fruitful without Rain, carries ſo 
much Salt-petre with it, that a great quantity there- 
of may be made only by evaporating the Waters 
of the ſaid River; (See de Stair Phyſiologia de Nitro) 
inſomuch, that this exceeding dry Land becomes 
ſo fruitful, as to exceed moſt of the other Parts of 
the World. Now if any King or Prince had been 
ſo fortunate as to have brought this to paſs, and 
to have found oat a Method of watering ſuch a 
vaſt Extent of Land every Year with ſo fructifying 
a Liquor, and without any Labour of Men, wonld 
not this have been recorded to his Praiſe, as a Won- 
der of Wiſdom, by the lateſt Poſterity? And now 
that we ſee this happen in the moſt glorious Man- 
ner, excceding the Power of the greateſt Sove- 

reigns, 
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reigns, and with ſo much Advantage, as to pre- 
ſerve the Lives of thouſands of Men, and to 
render this Country, which in its own Nature 1s 
one of the moſt Barren Parts of the World, ma- 
ny times a Magazine and Granary for other Na- 
tions, that have been diſtreſt by Famine (as we 
are informed by Hiſtory ;) Can any Body ſatisfy 


themſelves in affirming,that this was done without 


Deſign, and by mere Chance? Let ſuch an Infi- 
del or Sceprick only compute how many Things 
muſt here concur, to render a Country {ſo dry as 
Egypt, and which is never moiſten'd with Rain, 
Fruitful and Plentiful to ſo high a degree. 1. There 
muſt be Water, and in ſo hot a Country, that Wa- 
ter muſt be brought from ſome other Parts. 2. For 
that reaſon this Country muſt be lower than almoſt 
all the reſt of Africa, where the Nile has its Riſe, 
in order to be over: flowed by that River. 3. And 
in other Parts it muſt be higher and more raiſed, 
to the end, that during the Inundation People may 
inhabit there; and ſo it is obſerved to be about 
the Places where their Towns are built, which at 
the Time of their over-flowing appear like fo ma- 
ny Iſlands. 4. There muſt be ſo much Water, in 
order to. run over its Banks, and to drown the 
whole Country. 5. After the Inundation, it muſt 
lie a while upon the Ground, to the end, that du- 
ring its Stagnation, it may depoſit the Slime or 
Mud which it brings along with it. 6. The Wa- 
ter, that it may occaſion ſo great and uncommon 
Fruitfulneſs, muſt be impregnated with a ſuffici- 
ent Quantity of Salt-petre, but not with too much 
of it; which does not happen in Places where it 
rains enough, or in any Rivers that I ever heard 
of. 7. This Water mult likewiſe run off again of 
itſelf from the Lands which ir over-flow'd, and 


leave them dry, in order to produce their reſpe- 


aive Fruits. 
2 No 
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Now, if we ſhould allow that all theſe Quali- 
ties are not peculiar to the Nile, foraſmuch as we 
read that the Indus, Ganges, Niger, Zaire, and 0- 
ther Rivers, do fertilize alſo their adjacent Coun- 
tries by Inundations ; will any one infer from thence; 
that becauſe there is a GOD who has exerted his 
Wiſdom, Power and Goodneſs in more Places than 
one, therefore he is endow d with none of thoſe 
Perfections? 


SET. LI. Convictions from the foregoing 05. 


ſervations. 


Bur to return from this ſmall Digreſſion, and 
to ſhew with how glorious a Luſtre infinite Wiſ- 
dom appears in the Uſe of Mountains, and the Be- 
nefit it communicates to the World by this Circu- 
lation of the Waters, and Production of ſuch ne- 


ceſſary Rivers; Let a Sceptical Philoſopher lay be- 


fore himſelf a Map of all the Countries of the 
World, and attentively view the numerous Rivers 
therein, which are diſperſed throughout like ſo 
many rich Fiſh-Ponds ; which, by their ſweet Wa- 
ters, furniſh all Things living with Drink, and af- 
ford an Opportunity to the moſt diſtant Countries 
mutually to communicate their reſpe&iye Produ- 
ctions: And let him tell us, whether, if there 
were no ſuch thing to be found upon the Earth, 
he would not be obliged to own, with us, that 
the World would be in a very miſerable Conditi- 
on. And altho' the ſame Quantity of Water were 
to be met with in ſome ſtasnating Lakes and Mar- 


ſnes in the loweſt Countries of all, is it not plain, 


that the higher Regions, ar leaſt where it never 
once Rains, as Egypt, Peru and the like, would be 
ruin'd with Droughts : Not to mention, that in 
a great Collection of Waters, by reaſon of their 
ſtagnating, in proceſs of Time; an priavGidable 
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Deſtruction would hang over their Heads: Again; 
can it be pretended, that it is by mere Chance, 
that there are ſuch a number of Fountains found 
in all Parts of the World, out of which at firſt little 
Rills and Brooks proceed, which joining together, 
compoſe great Rivers; by which means the ver 
dricit Countries are furniſhed with Water, and 
that with Running and Living Waters too, which, 
by its continual Motion, is preſerv'd from Corrup- 
tion? Now this could by no means happen, if 
there were not Mountains in ſome low, and even 
high Countries too, upon which the Vapours be- 
ing collected, were ſufficient to ſupply the Mat- 
ter for all theſe Rivers. 


S Cr. LIV. The Diſpoſition or Fitneſs of Mountains 
- for the aforeſaid Purpoſes, and Convictions from 


thence. 


No w, can this be aſcribed to any other Be- 
ing, than to a Wiſe, Powerful and Gracious Gop? 

I. That we find ſuch great Bodies as the Moun- 
tains diſtributed throughout the whole Earth. 

II. That moſt of em are found in the higheſt 
Countries, in order to tranſmit. theſe Rivers from 
thence to the Diſtance of hundreds of Leagues 
lometimes. 

III. That the whole Superficies of the Earth is 
adapted thereto, which grows gradually lower on 
all Sides where it 1s waſhed by the Sea, as 1s plain 
from the Courſe of the Rivers that moſtly dif- 
charge themſelves therein ; ſince every Body 
knows, that Water, by reaſon of its Weight, al- 
ways runs to the loweſt Places. | 

IV. Do we not herein ſee a wiſe Direction? 
that there are; always ſo many Mountains made 
for this Purpoſe, namely, to produce ſuch mighty 
Rivers as the Rhine, the Danube, the Rhone, the 

* Bor; ſihenes, 


526 The Religious Philoſopher. 


Boryſthenes, &c. (See Varenius's Geography, lib. 1. cap. 
16. H. 3.) and they that deſire to have a larger 
Account thereof, and to know how the Mountains 
run in Ridges thro” the Earth, may meet with the 
ſame in the ſaid Varenius, cap. 10. lib. 1; as allo 
in Burnett's Theory of the Earth, cap. 9. who, tho' 
their Heighth bears very little Proportion to the 
Bigneſs of the Globe, is yet of Opinion, that the 
Space which they take up, may amount to a tenth 
Part of the ſolid Land thereof : They that would 


form a Notion thereof, may conſult the Figures 


which this laſt Author has made, tho' he uſes 
them to a contrary Purpoſe, notwithſtanding that 
he has left out ſeveral and very large Mountains, 
on account of the ſmallneſs of his Draught, ſuch 
as the Apennine, and other Mountains of Hah, Cc. 

V. Now it ſeems ſtill neceflary, that in the Pro- 
montories, or Parts of Lands, running into the 
Sea, ſuch as 1taly itſelf, and others likewiſe, Moun- 
tains are particularly placed for this Purpoſe, that 
the Vapours ariſing from the Sea, ſhould not need 
toibe carried far over Land, before they may meet 


with Mountains, where they may be turned into 


Water and run down again. 

VI. The Iflands alſo ſeemed, above all the reſt, 
to want Mountains; foraſmuch, as being ſhined 
upon by the Sun, they were hotter than the Sea- 
Waters wherewith they are ſurrounded, and there- 


fore were not likely to receive much Rain thence. 


To be convinced hereof, let any one view in a 
Map, the aforemention'd Iſlands of St. Helena, 
St. Thomas, &c. and conſider, whether it be pro- 
bable, that ſuch little Plains and Spots of Land 
in Compariſon of the circumjacent Seas, and 
which, for the aforeſaid Reaſons, does ſo far ex- 
ceed them in Heat, could entertain the leaſt Hopes 
of receiving Water enough from Heaven, if G 6» 
had not been pleaſed to provide for them * 
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ſo particular a manner by the help of Moun- 
tains. 

Now if any Body that reads the following Paſ- 
ſages, taken trom the Deſcribers of the World, as 
firſt from Burnet, p. 47. There is no ſolid Land either 
of the old or new World, or no old or new Iſland, but 
what has its Mountains. Secondly, From Varenius, 
lib. I. cap. 10. H. 2. In moſt of the Iſlands, and in 
Promontories, the Mountains are ſituated ſo, as to run 
thro' the middle of 'em, and divide them into two Parts, 
which he confirms by many Examples. I ſay, can 
he that reads this continue to believe that it hap- 
pen'd ſo by Chance ? Tho? he is forced to ac- 
knowledge, that if a Man were in the higheſt 


manner concerned for the Preſervation of thoſe 


Iſlands, he could not diſpoſe the Mountains there- 
in aftera more uſeful Manner, to make them ſerve 
for Watering-Pots to the Country round about 
them, and for colle&ing thoſe Vapours, which 
would otherwiſe be ſcatrer'd by the Winds, exact- 
ly in thoſe Places where they would be moſt uſe- 
ful. Muſt not every Body ſee the Power and 
Goodneſs of the great Creator and Governor of 
all Things, ſhine out moſt brightly, who, in or- 
der to ſweeten the Sea-Waters, which of them- 
ſelves are ſalt and barten, and to diſtribute them 
throughout the Earth where-ever they may be uſe- 
ful, has daily forced Bodies, ſo conſiderable in 
Size and Strength, to contribute thereto ; who has 
order'd the Seas, the Mountains, the Air, the 
Vapours, the Winds and the Sun itſelf, that they 
might beſtow theſe great Benefits on the Inhabi- 
tants of the Earth, not only to concur in general, 
but that each of them ſhould likewiſe afford the 
moſt proper and moſt requiſite of all their Facul- 
ties; ſo, that if the Sea had not been ſufficient in 
its utmoſt Breadth and Depth, if the Mountains 
had not been high enough, and placed ſo conveni- 
Vo I. II. F ently ; 
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ently ; if the Air had not been elaſtical, and there- 
fore denſer below than above ; it the Vapours had 
not been light enough; if the Winds had not been 
ſtrong enough to drive them along; if the Sun had 
not been fixed at ſo juſt a Diſtance, as to yield 
neither too much nor too little Heat, this great 
Work of the Circulation of the Waters, and with 
it almoſt all Creatures had long ſince been at an 
end, and the whole Terreſtrial Globe become a 
Wilderneſs? 


S ECT. LVI. Rivers require a Place wherein to diſ- 
charge their Waters. 


Havins thus far traced the Rivers to their 
Origin, if we now contemplate their Numbers, 
their Largeneſs, and their unconceivable Quantity 
of Waters, which for ſo many Thouſand Years do 
inceſſantly paſs along with them for the Benefit 
and Happineſs of all that dwell upon the Earth, 
every one muſt be convinced of the Neceſſity of 


very large and deep Spaces where theſe mighty 


Streams may rendezvous and meet with ſuch a Re- 
ceptacle, as to hinder them from overflowing the 
dry Ground. 

Is it then by Chance, that there are prepared in 
the Earth ſuch unfathomable Depths, as may con- 
tain the whole Ocean, and into which all the Ri- 
vers may diſcharge their Waters, and without 
which all the Power, and all the Skill that has 
been employed in the Frame of the World, and 
of the Plants and Animals upon it, would be all 
in vain ? 


Sec; 
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Ss cr. LVII. Salt preſerves the Sea from Corruption. 


Lr now an unhappy Atheiſt Contemplate 
with us this great Collection of the Waters, theſe 
vaſtly extended Seas, and ſay, whether in caſe 
the ſame did conſiſt of nothing but freſh Waters, 
brought into them by the Rivers and Rains, he 
can even ſuppoſe, that it would have been poſ- 
ſible for them, after having been expoſed ſo ma» 
ny Ages to the Action of the Air and Sun, to 
have been preſerved from Corruption and Stink- 
ing. Now if that had happen'd, let him conſe- 
quently conſider how grievouſly the whole Maſs 
of Air, ſurrounding the Globe of the Earth, would 
have been infected by ſuch a ſtinking Lake, and 
thereby produced innumerable and fatal D.ſcaſes. 
Let him repreſent to himſelf in this Caſe, all the 
Waters of the Sea ſo corrupted, that hardly any 
Fiſh could live in them. Mult then again mere 
Chance, or ſomething elſe that does not know 
whether or how it operates, have the Honour of 
what we are going to ſay, namely, that juſt at 
the bottom of this great Receptacle or Pit, there 
grows, Or is placed, ſuch a quantity of Salt as 1s 
capable of converting all the treſh Waters that run 
into it, into a Pickle, and ſo to preſerve it from 
Corruption, as well as to hinder the Waters in ma- 
ny Places from freezing; for if a Froſt ſhouid hap- 


pen as eaſily in the Sea, as it does in Rivers and 


freſh Waters, it would not only render the Sea ma- 
ny times unpaſlable, but by ſtopping Ships in the 
middle of jt, cauſe an infinite number of People to 


periſh with Hunger ? 


And yet no Man can ſhew any Neceſſity, why 
there ſhould be ſuch a vaſt quantity of Salt found 
in the Sea rather than in other Places, ſince there 


ate likewiſe Mines and Pits thereof to be met 
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with in many Parts of the Land. Thus we read, 
that they dig Salt out of the Earth in Poland, in 
Tranſyluania, in Tyrol, in Spain, in Leſſer Afia, in 
Perfia, and upon the Banks of the Caſpian Sea, 
which laſt is carried throughout all Ruſſza. There 
is a Mountain of Salt in Cuba, and the Iſland of 
Ormus in the Perſian Gulph, is ſaid to conſiſt for 
the molt Part ot nothing but Salt; in all Africa 
they uſe ſuch Mineral Salt ; in Peru there is an 
untathomable Mine of it; in the Kingdom of 
Miſulipatam in India they dig ſo vaſt a quantity 
thereot, that all the Indians furniſh themſelves from 
thence. See this more largely in Varenius's Geogra- 
phy, lib. i. cap. 11. H. 1. 

Can we then, ſince Salt may juſtly be reckon'd 
among the Minerals and Productions of the Earth, 
aſcribe to Accidental and Ignorant Cauſes, the 
great Benefit that hereby befals the whole Earth, 
namely, that the Sea does alſo abound in it? 
Wherefore, if one were to ſee a quantity of Fleſh 
pur into a Veſſel of Pickle, by which it is preſer- 
ved from Putrefaction, would any one ſay, that 


the Salt grew there, and that the Fleſh was put 
into it by mere Chance? 


Sec wr. LVII. Bays and Gulphs of the Sea for the 
Reception of Rivers. 


Ir this be not enough to ſhew the Hand of Go 
to unhappy Mortals; yet an Atheiſt muſt at leaſt 
acknowledge, that a great Part of the World 
would be render'd uninhabitable by the Inundation 


of Rivers, if the Earth were not waſhed round 
about by the great Sea, and which is very won- | 


derful, if the Sea did not tranſmit great Branches, 
Arms, or Bays, from itſelf into the Land, in or- 


der (beſides other Uſes) to receive likewiſe the di- 
charged Waters of the Rivers into its Boſom, to 
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mix therewith the Great and Salt Sea, and ſo to 
yield new Matter for Vapouts, and thereby for 
Rain, and for continuing the Circulation of the 
ſaid Rivers. From whence it comes, that this 
whole Structure and great Work would have been 
ſtill in vain, it the Coaſts adjacent to the Sea, and 
to theſe Bays and Gulphs, were not lower than 
the Inland Countries and Regions remote from the 
Sea. Now ſhall it be ſaid, that a Matter of ſuch 
Importance, and upon which the Preſervation and 
Weltare of whole Nations depend, is brought to 
paſs without a wiſe Deſign ? 

To give an Inſtance thereof : In caſe the mighty 
Arm of the Northern Ocean, which is commonly 


called the Eaſt-Sea, lying between a great Num- 


ber of Countries, were not, as one may ſay, dug 
out and prepared on purpoſe to receive likewiſe 
all the Rivers that diſcharge their Waters into it, 
(and which Parenius terms, exceeding great ones) 
how difficult would it have been to them to have 
found their way into the Ocean; and how many 
Provinces would it have render'd uninhabitable 
by their Inundations, if the Streights of the 
Sound, and thoſe of the Great and Little Belt, 
were ſtopt, and all the Rivers ceaſe falling into 
the ſaid Eaſt Sea ? 

The ſame would happen, if thoſe rich and 
noble Coaſts of that great Gulph which is com- 
monly called the Mediterranean, and which Coaſts 
are of ſo vaſt an Extent, were not ſo low, that the 
Rivers by their Weight could run down thither, 
and from all Parts diſcharge their mighty Streams, 
as it were into a Common Drain formed for that 
Purpoſe. 

For theſe Reaſons it is, that the Paſlage thro' 
the Dardanells to Conſtantinople is ſo very difficult, 
on account of a Current occaſion'd by the Diſ- 


charge of ſuch great Rivers as the Danube, the 
| i Nieper 
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Nieper or Boryſthenes, the Tanais, or Don, and others, 
which carry their Waters thro' theſe Streights. 
See Robbe's Navigation, p. 84. 

Now all theſe Waters ſeem to diſcharge them- 
ſelves finally into the great Ocean through the 
Streights ot Glier; and, as at the Dardanells, do 
there likewiſe produce a continual Current out- 
wards. 

But I was very much ſurpriz'd at what one of 
the Principal Sea-Officers of Holland informed me 
of; namely, that having often paſſed the ſaid 
Streights, beſides the known Currents in the Me- 
diterranean Sea, which run Eaſtwards along the 
Coaſt of Barbary, and Weſtward on the oppoſite 
Coaſt, it was experimentally known to all Sea- 
faring People, that there was a continual Current 
from the Ocean through the ſaid Streight, ſetting 
inwards. This they infer ; becauſe thoſe that will 
go into the Mediterranean, can always paſs through 
this Streight by Laveering or Tacking, even tho 
the Wind be contrary ; and yet, in the ſame Cir- 
cumſtances, can they paſs from the Mediterranean 
into the Ocean, but with much Time and Dit- 
ficulty. 

And when I enquired of that Gentleman, what 
became of that vaſt quantity of River Waters which 
are continually diſcharged into the Mediterranean, 
and whiclfſcem to have no other Out-let but 
through the aforeſaid Streights ; he was pleaſed 
to anſwer me, that ſome were of opinion, that 
either the Heat of the Sun exhaled thoſe Waters 
from the Sea, or as others thought, that there 
were in the ſo named Gulph of Narbonne, or in- 
other Places, ſome ſubterraneous Cavities at the 
Bottom of the Sea, whereby theſe Waters were di- 
ſcharged; at leaſt it was experimentally known, 
chat there is an uncommon Motion of the Sea Wa- 
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ters in the ſaid Gulph more than in any other 
Places. | 
Now, whether this or any thing elſe be the 
Cauſe why the Mediterranean Sea, which on the 
Eaſt- ſide, and all round, does perpetually receive 
the Waters of ſuch great Rivers, and on the Weſt- 
ſide thoſe of the Ocean, has not in ſo many Ages 
been ſo far filled therewith, as to overflow the 
adjacent Countries: This is certainly true, that 
the Divine Providence does herein diſplay itſelf 
after a wonderful manner, whereby GOD has 
given a convincing and ocular Demonſtration, 
that he will not be bound by any neceſſary Laws 
of Nature, but is able to perform all things ac- 
cording to his own good Pleaſure, producing in 
ſuch a little Corner of the World, as is the Diſtance 
of the Streights of the Dardanells from thoſe of Gi- 


braltar, ſuch an amazing Work as the making Place 


for the Diſcharge of thoſe mighty Rivers, after 
two ſuch different and unaccountable Ways. Num- 
berleſs would be the Wonders that might be pro- 
duced upon this occaſion from the Natural Hiſto- 
ries of the Seas and other Waters; we ſhall there- 
fore refer our Readers to thoſe that have given Re- 
lations and Deſcriptions of the Sea and Land, all 
which if we were to repeat, would be an endleſs 


Work. 
SEC r. LIX. The Uſes of the Sea. 


Bur becauſe we have been prolix enough upon 
this Subject, let the Atheiſt go farther with us, 
and obſerve, how the Sea does not only ſurround 
the whole Earth, in order, as has been ſaid be- 
fore, to receive into its Boſom the Rivers and 
freſh Waters, and preſerve them from Corruption 
by its Salts, till they become uſeful again, but like- 


wiſe, how the ſaid Seas are the only Means by 
I1i4 which 
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which Commerce and Traffick can be carried on; 
and each Part of the Globe, that has the Ad- 
vantage of lying near them can enjoy, by the help 
of Shipping, all the Advantages and Convenien- 
ces of the moſt inland Countries : So that the Great 
Creator has vouchſafed not only to take care of 
thoſe that lye near the Sea, but likewiſe of all 
that live in the very Heart of the Continent, 
by the means of Rivers, and by the imbaying or 
breaking of the Ocean many Leagues up within 
the Continents themſelves ; Inſtances of which have 
been given in the Eaſt and Mediterranean Seas. 
Let us produce another Example : If Holland, 
which has hitherto been ſo ſignally bleſſed by 
Go, but which is ſurrounded with . unfruitful 
Countrics and barren Heaths, had been obliged 
to have fed its Inhabitants with nothing but what 
itſelf prodaced, perhaps there would not have 
been a more miſerable and defective Nation in 
all Europe: Whereas now, by the help of the Sea 
only, every thing that the old or new World can 
afford, either for Neceſſity, Convenience, or Or- 
nament, are brought hither in great abundance. 
Can then a Dutchman ever look upon the Sea with- 
ut thinking at the ſame time, how much he is 
indebted to him that made it ? | 


SECT. LY. The Force of the Sea in bearins Burdens ; 
and Convictions from thence. 


Wer + there no Sea, what vaſt Machines ſhould 
we ſtand in need of? What a Strength of an un- 
expreſſible Number of Men and Beaſts would there 


be wanting to bring home to us thoſe mighty 


Burdens which an Indian or an Eaſt- Country Fleet 
does now ſupply ? the more becauſe the Merchants 
muſt then have been obliged to paſs thro' the 


Countries of other People, it may be of Enemies, 
„ 4 . . 3 or 
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or of fuch Nations, who, like the Arabians, live 

upon Plunder; inſomuch, that beſides the Num- 
bers of Men, they would likewiſe be forced, for 
their own Defence, to carry with them great 
Trains of Artillery, and all other kinds of Am- 
munition and Proviſion: Whereas now theſe hea- 
vy Ships, containing all theſe great Burdens, are 
ſo eaſy born by the Sea, and driven forwards by 
ſmall Blaſts of Wind, and very long Voyages 
performed with much Conveniency and little 
Time. N 

If an Atheiſt ſhould ſtill maintain, that all this 
is ſo diſpoſed without any Wiſdom, let him con- 
template a well-equipp'd Man of War, or even an 
Eaſt India Ship, and let him be ask'd, what Means 
could poſſibly have been invented to have put a 
Machine of ſo great a weight as ſuch a Ship, with 
all its Lading and Cannon, into ſuch a Condition, 
as to cauſe it to move with a very ſmall Force, 

without the Aſſiſtance of Water, or any other li- 
quid Matter? The only Anſwer, if he were a skil- 
ful Mathematician, that he ſhould be able to give, 
would be; That ſuch a Ship muſt be put into a ſuf- 
ficient Equilibrium, in which caſe the leaſt addi- 
tional Force would be able to move it; juſt as if 
it were hanged by a Chain or Rope to a Crane or 
to one Arm of a Balance, which had an equal 
Weight faſtened on the other Arm; or after {ſuch 
other manner as a Mechanick could propoſe to 
himſelf. Bur then it isnoleſs certain, that among 
all the known Materials, none could be found ſut- 
ficiently ſtrong to ſerve for Inſtruments to ſuch 
Experiments; much leſs could they frame any 
Idea of bringing a Ship from the Indies in ſuch a 
manner. | 3 

Now in theſe Circumſtances, if any Man ſhould 
tell him, that he knew a way how to carry ſo 
vaſt a Burden ſome hundreds of Leagues, and to 


keep 
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keep it in a conſtant Equilibrium, without ever 
changing its State, ſo as to be able to move it 
with a very little Force which way he pleaſed, ac- 
cording to all the Points of the Compaſs ; would 
he dare to anſwer, that ſuch a thing could be per- 
formed without a wiſe Contrivance ? 


Stcr. LXI. The ſame Arguments enforced. 


THrars would be the Time to ſhew the unex- 
preſſible Footſteps of an adorable Creator more 
clearly than at Noon-Day ; and to ſay ſomething 
of thoſe Laws of Hydroſtatics, which are more 
wonder'd at by every one than as yet underſtood, 
in relation to their way of working; but we ſhall 
do this more largely in its proper place; and we 
beg thoſe that read it, to apply what we there 
ſay, to the Powers of the Sea, to the cnd, that 
they may be more fully convinced, even with A- 
ſoniſhment, of the Wiſdom and Power of the 
Great Creator. | 

To ſay one word or two of it here ; Can one 
judge, that there is no Knowledge or Contrivance 
required to raiſe up one of the greateſt Men of 
War by the help of a few Tuns of Water, which 
for Weight are by no means comparable to it ? 
And yet it is plain, that this may be done, if ſuch 
a Ship, drawing 20 Foot of Water, ſtood upon 
dry Ground, and that there were made about 
it a Dock or Sluice of about 21 Foot in Depth, in 
ſuch manner that there ſhould not remain more 
than the Breadth of half a Foot, or a good deal 
leſs, between the ſaid Ship and Dock. For in caſe 
this Interſtice betwen the Ship and the Dock 
{which being about half a Foot more or leſs in 
Breadth, would contain very little Water) were 
filled up to the Top with Sea-Water, every body 
knows, that the aforeſaid ſmall quantity of 9 — 
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being ſo diſpoſed, would raiſe up and put into 
Motion, ſo prodigious a Weight as that of cue 
Whole Ship. 

This mult not be aſcribed to the Lightneſs of the 
Wood alone, as if the Water had bur a ſmall 
Share therein: Foraſmuch as we hope hereatcer 
experimentally to prove the contrary, when we 
come to treat about the Laws of the Hydreſftarics. 

Can then any rational Creature be fo dep orabiy 
blind, as not to ſee in this mighty Violence of ſo 
ſurprizing a Force as is here exerted by the Water, 
and which is yet ſo abſolutely neceſſary to put any 
one Ship in a Capacity of failing ; I ſay, as nor to 
be convinced of the Wiſdom ot the Creator ? Can 
a meer and itupid Chance ever ſubject ſuch a Mat- 
ter as Water, ignorant of its own Nature and of 
every thing beſides, ſo accurately and nicely to 
the Laws of Mathematicks ; inſomuch, that be- 
fore it recedes from them in the leaſt point, it acts 
— Wonders? But more of this here- 
after. | 

Eſpecially when a Man ſees, at the Arrival of 
the Fleets, a great number of Ships lying almoſt 
cloſe to one another before the City of Amſterdam, 
and how ſuch a ſmall quantity of Water fo eaſily 
bears this prodigious Burden, without appearing 
to ſuffer any Violence, and keeping them in an 
Equilibrium by an incomparably ſma'ler Force, 
makes them capable of Motion on every fide. Fur- 
ther, when he reflects with himſelf, that if the 
{aid Water were by any means drawn from under 
them, and that all thoſe Ships ſat dry, what an 
Apparatus, what Machines, what a Force of num- 
berleſs Men and Horſes would be wanted to move 
them only one Foot from their Place. Would it 
not ſeem a moſt inſcrutable thing to him, that an 


ignorant paſſive Matter, ſuch as Water, could ſo 


eaſily bear ſuch an amazing Weight on its herd, 
an 
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and waft it along by a gentle Current only, fo 
many hundreds ot Leagues? 

I have dwelt ſomewhat the longer upon this 
Subject, becauſe if ever the terrible Power and 
adorable Wiſdom of that Go D who orders all 
things in the World, appears in its greateſt Luſtre, 
it muſt be confeſſed to do ſo in the preſent 
Caſe ; and it ſeems to me, that if this aſtoniſhing 
Force of the Water (by which it holds ſuch im- 
menſe Weights, in its hand as it were, and offers 
to Men to bring them any way according to their 
Will) if it be but well conſider'd by a doubting 
Philoſopher, is alone ſufficient to prove irrefraga- 
bly the Preſence of a God who is dreadful in his 
Power, and great in his Wiſdom and Goodneſs ; 
I fay, all this would appear even to 2 Demonſtra- 
tion, if he would but diveſt himſelf of that careleſs 
manner in which Cuſtom makes them look upon 
all, even the greateſt things, without Attention ; 
and if they could rightly contemplate ſo ſtupen- 
dous a Work. oo 


SEc t. LXII. The Fiſhes of the Sea. 


Can a Man now that has any thing of Grati- 
rude in him, perſwade himſelf, that he has no O- 
bligations to that Go p, who has ſurrounded the 


Whole inhabitable Earth with theſe Waters, and 


holds them every where in a continual Readineſs, 
that their mighty Strength may be ſerviceable to 
Mankind? It he can, let him go one ſtep farther 
with us, and contemplate the Depths of the Sea, 
which in ſo many Places is unfathomable. It was 
not ſufficient for the Great Creator to preſerve 
the Ocean in ſuch a State, for all the above-men- 
tion'd Purpoſes ; but that this great Space of Wa- 
ters ſhould not be without further Uſes, and to 


tne End, that the Hand of its adorable Maker 


might 
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might be manifeſted as well by the deepeſt Cavi- 
ties as by the vaſtly extended Superficies thereof, 
He has been gracioully pleaſed to turniſh it with 
ſuch innumerable Kinds of Fiſhes, and other Ma- 
rine Creatures, by rhe multitude of which ſo ma- 
ny Men are continually fed; inſomuch, that where 
no Bread can be procured, but with great Trouble 
and Charge, the ſame being dried, does likewiſe 
ſupply the Want thereof. Not to mention here 
the inexpreſſible variety of Fiſhes, by which the 
Appetite and Palates of ſo many Eaters are grati- 
fied ; will an Atheiſt dare to mention, that the Sea 
likewiſe, in this caſe, with all its Fiſhes, were 
made without Deſign > Whereas he himſelf, and 
all Land Creatures, could not be able to remain a 
quarter of an Hour under Water without dying : 
Is there then no Knowledge required to form ſo 
many Creatures after ſuch a manner as to be able 
not only to live always in the Water, and as 
other Creatures find their ſupport in the Air, they, 
on the contrary, get their whole Subſiſtence in the 
Water, but likewiſe bring forth their Young there 
in ſo great abundance ? Further, let us conſider, 
how much the Structure of the Eyes of Fiſhes dif- 
fer from that of the Land-Creatures, the firſt being 
adapted only to ſee in Water, the other in the Air. 
Let him alſo conſider the Shape and Form of Fiſhes, 
where he will plainly diſcover all thoſe Qualities 
that are requiſite to ſupport them in Water. And 
fince ſome of them can live only in ſalt and others 
in freſh Water, let him obſerve with wonder, that 
Care is taken for the firſt by the Sea; and for the 
laſt, by Rivers and freſh inland Waters. And if he 
deſires to be further informed of the Relation which: 
the Fifhes and Water have mutually to one an- 

other; let him turn to what is ſaid here below 
concerning the Fiſhes, and compare it with this 
Di ſſertation zbout the Sea. 


SEC. 
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S ECT. LXIII. Conviftions from the foregoing Ober- 


tion,. 


Ir now, after having ſeen and underſtood all 
this, any one can pretend {till ro remain uncon- 
vinced of the Wiſdom of a Being which has form'd 
it all, let him only examine himſelf, whether he be 
really diſpoſed or not to be convinced ; it not, we 
can do no more than only to pity his moſt miſe- 
rable Condition; but it, contrary to his own 
Will and ſincere Endeavours, he perceives that he 
is not ſatisfied, there ſeems no other wholſomer 
Counſel for him, than moſt humbly to implore that 
Go p, by whom he deſires to be convinced, that 
he would vouchſafe to bleſs thoſe Studies which 
he employs in contemplating his Creatures, and 
enable him to prove his Exiſtence by his Works, 
with the ſame Acquieſcence and Conviction which 
he finds in himſelf, when by ſeeing a curious 
Piece of Workmanſhip, ſuch as a well contrived 
Watch, a conrenient Houſe, a Ship with all its 
Tackling, Cc. he concludes, that theſe things 
were made by a skilful Artificer, for certain wiſe 
Ends. Which Method, to my Knowledge, G op 


was pleaſed to ſanctify to a great but unhappy 


Philoſopher, in his laſt and Death-bed Sickneſs. 


Sect. LXIV. The Circulation of the Waters does 
likewiſe preſerve the Land from overflowing. 


To add ſomething farther, which ſeems to give 
ſuch as are not entirely hardened, an irrefragable 
Proof of a Go p that rules the Sea; Can any one 
ſee, without the utmoſt Amazement, that ſo great, 
ſo extended a Space, in which ſo dreadful a quan- 
tity of Waters is contained, as the Ocean, does 


0 not 
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not overflow the dry Land, and eſpecially where 
it is ſo low, as that of Holland; ſince there is ſuch 
a a Concurrence of Circumſtances that ſeem to ren- 
der it - unavoidable, unleſs a greater Power and 


Wiſdom had intervened. 
To ſhew this, let any Man tell us how it is poſ- 


| ſible, that ſuch an innumerable Company of Ri- 


vers, and among them, ſuch great ones as Vare- 


nim mentions in his Account of Rivers, $. 27. do 


Day and Night continually diſcharge into the Sea 
ſuch an unconceivable Quantity of Waters, and 


| ſtill do the ſame ſo many Ages without ceaſing, 


and yet not fill the Sea, nor force it to exceed its 


Bounds, and overflow the Land. 
This would be unintelligible to every one, were 


it not that all theſe Waters did conſtantly obſerve 
the Circulation we have ſhewn before; whereby 


thoſe Waters that are brought into the Sea by the 
Rivers, and increaſe the ſame, are again attracted 
by the -Heat of the Sun, and do riſe up into the 


Air under the Form of Vapours, and there they, 
or at leaſt great part of them, are collected upon 
the Tops of Mountains, or deſcend again in Rains, 
and become little Brooks, which, by their Union, 
make up the ſame Rivers that carried them into 
the Sea. Thus performing their continual Circu- 
lation from the Land to the Sea, and from the 
Sea thro? the Air into the Land again. 


SEC r. LXV. Convictions from the foregoing Obſcr- 


VAations. 


Now let me ask an Atheiſt, whether beſtdes 
all that we have already ſaid about the Sea, he 
imagines that theſe things have come to pals 
without any Direction; and that all that contri- 
butes to this great Circulation, has acquired ſo 
appoſite a Conſtitution without a determined 

3 Purpoſe? 
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Purpoſe? Why then is not the Sea quite exhaled, 
and dried up ? Why is it not increaſed by the Ri- 
vers? Either of which would produce the certain 
Deſtruction and Ruin of the whole Earth. And 
whence comes it that the Sun has continued for 
ſo many Ages in ſuch an exact degree of Heat, as 
to leave in the Sea always about the ſame quantiry 
of Water, without our being able to diſcover any 
remarkable Diminution, or Augmentation thereot ? 
And after many of the like Queſtions, which one 
might eaſily put on this Occaſion ; can any rea- 
ſonable Man believe that a blind and ignorant 
(which may every Minute 
act after a different manner) has had the Direction 
of it? and which has been able to confine ſuch an 
infinite Hoſt of ſo many Millions of watery Par- 
ticles to ſuch fixt and ſo neceſſary Laws, for the 
good of thoſe that inhabit this Globe, without the 


leaſt Deviation; and to make thoſe Particles always | 


return to the Sea from whence they came? 


St er. LXVI. The Dykes or Banks of Holland. 


I r any one defires to ſee a further Proof of the 
manifeſt Government and Direction of the Great | 


Creator, let him paſs along the Dykes of North- 


Holland; and there take notice in how many Places | 
the Waters of the Zuider-Sea are higher than the 
Let him 


Lands that lie within the ſaid Dykes. 


farther contemplate the Smallneſs of theſe Dykes, | 
in compariſon of the great Extent of Sea, which | 


lies and preſſes upon them ; Let him obſerve the | 


amazing Power and Strength of the Sea, by which, 


tho' cover d with Ships, it ſo eaſily bears the un- 
expreſſible Burden, and upon the leaſt ſtirring of its 


Waves, can move and lift them up. Would he, 


if he did not know thoſe Laws to which the Great 
Ruler has ſubjected theſe watry Deſarts, would | 


e e 


preſs againſt the Dyke AC; 


Bodies do. 
Body ABC, 
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he not conſider it as a continual and unconcetv- 
able Miracle, that thoſe Dykes, ſo {mall and ſlen- 
der in reſpect to the Waters that preſs upon them, 
have not been overturned and carricd away long 
ago by the Weight thereof, and the adjacent Land 
turned into Sea: At leaſt it appears trom hence, 
that there is need of more than humane Aſſiſtance 
to preſerve ſuch a Country from Inundations. 

For inſtance; Let us ſuppoſe A B (Tab. XV. 
Fig. 2.) to be the Breadth or Extent of the atore- 
ſaid Zuider-Sea, and if you pleaſe too, cover'd with 
Ships, which, by their prodigions Weight, do 

preſs the Waters forward on all Sides ; Let AC 
my B D, be the Dykes (which we only repreſent 
here in their eite by a Line) which hinder the 
Water from overflowing the Lands I K, that lie 
behind.them. Now it one draws the Line C B, 
'tis plain, that all the Waters at AC B, would 
in caſe the Waters 
obferved the ſame Laws in gravitating as ſo id 
Now, let any one imagine this whole 
to be cover'd with Wood, and the 
whole Superficies thereof, A B, with tall and well- 


| equip'd Ships inſtead of Water, as has been here 
I ſup 


i un ſlide downwards ſo ſmoothly, and without 


poſed. Now, if this great and heavy Body 


any Friction or Reſiſtance, along the Oblique 


Line BC, as the Water can do, and could preſs 
after the ſame manner upon the Dyke A C, one 
need not ask, 
- againſt it only one Hour. 
F unconteſtably heavier than Wood, 


whether the Dyke could land 
Now, fince Water 1s 
"ris plain, that 


the ftill-ſtanding Sea would act with greater Vio- 


| lence againſt the {aid Dvke than the Wood ABC, 
in caſe the Water ſhou!d operate according to its 
Weight, after the ſame manner as the (aid great 


Body: The Conſequence of which would be, that 
Vo I. II. K K ng 
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no Land in the World, which lay lower than the 
Sea, could be detended againſt it by any Dykes. 

Now let the molt ſubtil Atheilt inform us af- 
ter what manner he can deduce this Diſpoſition of 
the Particles of Water, not only upon the Princi- 
ple of a fortuitous Concourſe of the Parts, or from 
1gnocant Laws, but even from his own preſumpti— 
ous Wiſdom and Philoſophy ; as alſo after what 
manner Water, tho” it preſerves its Gravity, ſhall 
yet be ſo reſtrain'd as to its Preſſure, as to ſuffer 
itſelf to be contain'd within ſuch narrow Limits 
as are our .Dykes. 

To account for this Difficulty in ſome meaſure 
here (tince we ſhall ſpeak more fully of it hereat- 
ter in its proper Piace) is it without Wiſdom, 
that the whole Sea ABCD (Tab. XV. Fig. 2.) 
cover'd with this vaſt Weight of ſo many great 
Ships, and of the Breadth of ſo many Leagues, 
does not preſs ſtronger againſt the Dyke AC, than 
the ſmall but equally deep Ditch AE would do, 
nag is no broader than a Rod, and a good deal 
leſs ? 

Wheretore, tho' the Dyke A C, conſiſted only 
of thin Glaſs, the whole Sea A BC D, would not 
be able to break it with all its Preſſure, if there 
were only behind the ſaid Dyke at G H CA, a 
little Water, no broader than the length of a Rod 
or Perch, but as deep as the Sea. 

Now, that this is true, they that underſtand 
Hydroſtatics know very well : We ſhall alſo ſhew 
it more largely hereafter. And the ſame is the 
only Cauſe why the whole Sea, cover'd with thou- 
ſands of Ships, if it be calm and not too deep 
(ſince it is by the Depth only, and not Breadth, 
that its Preſſure is increaſed) is often bridled by a 
flight Dyke, and prevented from overflowing ſo 
many Countries, and drowning Men and Beaſts. 


SECT. 
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Secr. LXVII. Sand ſtops the Sea, and proceeds 


from it. 


Bu r now, if any one goes farther, and has ever 
contemplated this dreadful Abyſs in its wild Mo- 
tions, when excited by Storms, or its Waves riſing 
to incredible Heigths, and threatening to inun- 
date and ſwallow the dry Land : Can he then 
think it is by Chance, that the mad Waves of 
this terrible Heap of Waters are to this Day con- 
tained within its Bounds? And he that has ever 
ſeriouſly and earneſtly reflected upon the whole, 
muſt he not entirely juſtify the Diſcourſe of the 
Great Creator of all Things, when he ſharply rc- 
bukes the careleſs 1ſraelites tor their Blindneſs and 
Dullneſs in the following manner, by the Prophet 
Jeremiah, c. v. ver. 21, 22. Hear now this, O fooliſh 
People, and without Underſtanding, which have Eyes 
and fee not, which have Ears and hear ait, fear je 
not me? ſaith the Lord: MAll ye not tremble at my 
Preſence, which have placed the Sand for the Bound of 
the Sea, by a perpetual Decree that it cannot paſs it; 
and tho the Waves thereof toſs themſelves, yet can they 
not prevail; tho they roar, yet can they not paſs over 
it. 

Shew any one that has ſeen a ſtormy Sea rolling 
its Waves in its full Courſe, a handful of Sand; and 
tell him, that ſuch ſmall, ſuch contemptible Bodies, 
which one may blow away with ones Mouth, can 
reſtrain the Rage of thoſe watry Mountains ; will 
he not look upon it as a Wonder: But tell him 
moreover, that the Sea itſelf does, according to 
al! Probability, produce that Sand, and thereby 
becomes itſelf a Bridle to its own feartul Powers, 
according to the above-mention'd Experiment of 
Meſſieurs Hook and Plot, where it is ſhewn, that 
by ths Evaporation of Salt-Water (which is con- 
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tinually performed by the Heat of the Sun upon 


the Sea) a great Quantity of Sand is produced. 
Can he likewiſe think that a blind and ignorant 
Nature has beſtowed this Property upon the Salt- 
Water of the Sea, and thereby only preſerved fuch 
flouriſhing Kingdoms and ſo many Provinces from 
Inundations, with caſting up whole Mountains of 
Sand out of the Sea, in Places that otherwiſe, by 
reaſon of their Flatneſs and Lowneſs, might dai- 
ly expect to be ſwallowed up? Can he look upon 


the double Sand-banks placed along the Coaſts, 


which are like ſo many Walls and Bulwarks againſt 
the Incurſion of this all-deſtroying Sea-Enemy ? 
Can he obſerve the oblique Aſcent of the 
Shoar, in order to break the Force of the Sea, or 
the Heighth of the Downs that lie behind, with- 
out being obliged to own, that a great and ador- 
able Engineer has vouchſafed thereby to forti- 
fie this Country againſt an Invader, powerful be- 
yond Conception, and which aſſaults them conti- 
nually ? The rather, becauſc one cannot imagine 
how it ſhould be poſſible that ſuch looſe Heaps of 
Sand are not entirely ſcatter'd by the Winds, 
when we ſee ſo often ſuch great Quantities there- 
of raiſed vp and carried thro* the Air. Again, 
will any one ſay, that it is by mere Chance, that 
in theſe dry and barren Sands (which - otherwiſe 
are hardly capable to produce any Plant) certain 
Herbs or Weeds do not only grow, but are like- 
wiſe proper to be tranſplanted, by Means of 
which theſe Sand-banks are defended againſt the 
ſcattering Winds, and the Downs brought and 
continued in their Places where they can be moſt 
ſerviceable ? 


SECT. 


. 
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Sec Tr. LXVIII. The Sea-Weed the Support of Dykes, 


I x other Places, where the Sand is not in ſo 
great Plenty as in the Zuider-Sea, which is ſup- 
poſed to be formed by an Inundation from the Q- 
cean, ahd which is only bounded by Dykes ; Ex- 
perience ſhews, that no better can be found for 
the making thereof, than that Sea-Weed which 
we call Vier. Now can any Body imagine, that 
the Hollanders, in this Caſe, ſpeak without Reaſon 
or Grounds, when they fetch from thence a Proof 
of a God that preſerves their Country? Foraſ- 
much as they ſee, that this Weed is produced even 
by the Sea, in great abundance, and the Dykes 
thereof are maintained by it. 


SECT. LXIX. The Engliſh Channel preſerves 
| Holland. | 


Lr more; Foraſmuch as all this does hardly 
ſeem ſufficient to ſecure our Low-Countries from 
being buried under the Waters of the great Ocean, 
can any one imagine, that it is ordered by Chance 
that the Promontory of France, and that great and 
noble Iſland of Great Britain make between 'em a 
Streight. or Channel, which is broad enough for 
a Fleet of Ships to paſs thro', and yet narrow 
enough to hinder this dreadful Occan, when it 
aſcends in its Flux, from diſcharging with full 
Strength his watry Mountains upon the Coaſt of 
Holland: Since either by wanting too much Time 
to paſs thro' the Channel, it is carricd back by a 
ſeaſonable Ebbing, or, as others think, becauſe 
the North-Sea growing continually wider on this 
Side, the Waters that low thro* the Channel can- 
not continue at ſuch a Height, Accordingly, Ex- 

| K k 3 perten 
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perience teaches us, that for this laſt Reaſon the 
Tide of Flood runs five or fix Times as high at 
Calils as in the North-Sea; which is obſerved by 
Mr. Hartſoeker, in his Treatiſe of Natural Philo- 
ſophy. 


Sect. LXX. The Cauſe of Ebbing and Flowing 


omitted. 


W x ſhall paſs by the famous and great Motion 
of the Sea in its Flux and Reflux, or Ebbing and 
Flowing, as well as others that are not leſs won- 
derful; foraſmuch, as the Cauſes thereof ſeem to 
be kept among the inſcrutable Secrets of the Cre- 
a:or ; referring thoſe that defire farther Informa- 
tions, to the Opinion of the great Naturaliſts, 
ſome of which ſeem to carry along with them 2 
great deal of Probability. 

This is certain, that the Waters of the Sea, un- 
der the Moon, or nearly under it, do on both 
ſides of the Globe raiſe an excceding great and 
convex Mountain, which daily ſurrounds the Earth. 
Mow, that this cannot happen without diſturbing 
the Sea, cven in its deepeſt Cavities and Abyſſes, 
is plain enough. | 

Mr. Mariotte has ſhewn (in his Book Du Move- 
ment des Eaux, p. 217, &C.) experimentaily, that 
in running Waters, unleſs ſome particular Occa- 
ſion intervenes, the Water at or near the upper 
Superficics, runs much ſwifter than that in the 
middle, or at the bottom; for which reaſon, in 
great Depths of the Sea, notwithſtanding the 
Currents and Motions that may prevail at Top, 
it is credible, that the loweſt Waters are quite ſtill, 
or move but very little; ſo that the ſame havin 
ſtagnated for ſo many Ages, might eaſily be cor- 
rupted. 

Now, 
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Now, wherher the Great Ruler does nor like- 
wile make uſe of thoſe Motions and Totling of 
the Waves, to preſerve the Sea-Water trom Cor- 
ruption, even to the very Bottom of chem, to keep 
the Fiſhes and other Crearures alive, and the Air 
it ſelf pure and ſweet, which might otherwiſe be 
infe&ed thereby, we leave to the Judgment of the 
Learned: At leaſt *tis well enough known, how 
very uſeful the Flowing and Ebbing of the Sea is 
to Mariners, particularly, when they (ail out or 
into their Havens, where otherwife there might 
be great Danger. You will ſee below, in Conte m- 
plation XXV. ſomething more relating to this great 
Phænomenon. 


SEC r. LX XI. Water beſtowed in ſuch great abun- 
dance, and for ſo many Ages gratis, to Living Crea- 
tres. 


BF O RE we quite leave this Subject, let us in 
the laſt place, beſcech all unhappy Philoſophers, ſe- 
r,oully to conſider, that this Water, which brings 
along with it ſo great and ſo many Advantages, is 
to be found in ſuch great Plenty, and to be pro- 
cured by thoſe that want it, almoſt in all Places, 
for nothing. Cannot we fee herein the Goodneſs 
of the Giver! And he that knows not how ſuf- 
ficiently to value the Benefit, let him only repre- 
ſent to himſelf the exceeding Trouble and Con- 
cern that all Men are in when they apprehend a 
Scarcity thereof, as it happens ſometimes in be- 
ſieged Towns, and to the Ship's Company in a 
long Voyage. But beſides this, does not the 


Wiſdom of a Divine Direction appear herein, that 


this Water is always abounding, and never fails, 
notwithſtanding that we might juſtly fear, that 
conſidering all the Occafions whereby the Water 
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may be either leſſen'd or corrupted, every Living 
Creature would periſh with Thirſt ? 

How many Years, yea Ages, has this Water 
been moved by the Winds? been rolled along hard 
Beds? daſhed againſt Rocks? uſed in extinguiſh- 
ing Fire? ſerved for Drink to ſo many Creatures? 
drawn up into the Clouds? fallen down into Rains, 
and, by reaſon of its Weight, driven violently down 
Walls, Houſes, Mountains, Rocks, and other 
hard Bodies? been congealed into Ice, Hail and 
Snow? And finally been moved and handled in the 
rougheſt Manner by different Powers? And may 
not every one then, with great Probability, ſup- 
poſe, that the Water, after having undergone all 
that is abovemention'd, for ſo many thouſand 
Years, ſhould be worn out and have changed its 
Figure, or, which is the fame thing, its Properties. 
So that any Body who knows how much all 
things are worn by a continual Uſe, by which 
they arc certainly render'd leſs fit for Motion, could 
hardly be induced to believe, that one and the ſame 
Subſtance, after having withſtood ſo many and ſo 
great Shocks, between five. and ſix Thouſand 
Years, ſhould be able to preſerve the ſame Figure. 
Notwithſtanding which, we are taught by daily 
Experience, that the Waters of the Sea, of Rivers, 
and of Rains, have remained always unchanged, 
and preſerved their Nature and Properties. Can 
we not then obſerve herein a Government, a Pro- 
vidence, not only ſurpaſſing all humane Power, 
but even all Opinions and Arguments? And is 
not the mighty Hand of a Great Preſerver viſible 
enough to all that will conſider this without Pre- 
Juaice ? 7 | 
Nou if any Body ſhould object againſt this, that 


Water, as well as all other Subſtances, does under- 


go an Attririon; but, that there is continually as 
much new Water produced by other Cauſes, as 
| that 
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chat which is worn away and otherwiſe waſted ; 
yet that wo'nt leflen the Wonder, nor in the leaſt 
enervate this Proof: For if it be auowed, will 
there then be no want of a wiſe and powertul Di- 
rection to ſubſtitute continually an equal Quantity 
of Water, to that which is loſt by Attrition, and 
without which the whole Earth would fall into 
Diſorder ? And can any Body, upon ſuch an Hy- 
potheſis, pretend that it comes to pals by Chance 
or ignorant Cauſes, that there is juſt as much Wa- 
ter produced as was worn away, or conſumed, 
by the various Uſes thereof ? Why then 1s not 
there more produced than was loſt ? And why are 
not the Rivers, in ſo many thouſand Years, in- 
creaſed to ſuch a degree as to overflow the moſt 
Part of the dry Land? Or, on the other Side, why 
is not the Water diminiſhed 2 Why is not there 
more corrupted or waſted than is produced ? 
And why are not the Seas, and all the Collections 
of Waters, evaporated or dried up in ſo many 
Ages? Moreover, in caſe the Particles of Water 
were anywile Angular or Oval, why are they not 
become quite round, by a perpetual Attrition 
againſt each other for ſo long a time, that being 
the laſt Figure aſſumed by moſt Bodies after the 
Attrition of their Angles ? And if theſe Particles 
arc globular, why are they not entirely crumbled 
to Atoms by this inceflant rubbing, and wearing, 
and ſtriking againit each other, or, as ſome Philoſo- 
phers fancy, turn thereby into the Subſtance of 
Fire? At leaſt, if the Eflence of Water conſiſts in 
a determinate Figure of its Parts, how can ſuch an 
Attrition happen without any Change in its Pro- 
pertics at the ſame time that the Figure thereof is 
changed ? And why is not Water, for theſe Rea- 
ſons, repreſented to us now under a quite different 
Appearance from what it was feveral Ages ago? 


It we now add to what has been already ſaid, 1 
e 
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if we conſider how much Water (according to the 
abovementioned Experiment of Mr. Boyle) can and 
will be turned into Earth by a continual Diſtilla- 
tion cauſed by the Sun and the ſubterraneous 
Fires; how much is fixed and incorporated with, 
or converted into thouſands of Plants; how much 
is uſed in the Compoſition of the Bodies and Hu- 
mours of ſuch an infinite Number of Creatures; 
might we not with great Reaſon judge, that this 
continuing for thouſands of Years, and the -great 
number of things which are made up of Water 1n 
a great meaſure, being likewiſe conſider'd, it muſt 
have been long ſince exceedingly diminiſhed, it 
it had not quite failed. Nevertheleſs, we ſee, that 
this Water remains in the Quantity that is neceſ- 
ſary for all our Uſes. 

Now let a Philoſopher, of what Se& ſoever he 
be, ſhew us, whether this can happen and conti- 
nue unvariably (which alone 1s a Wonder) with- 
out the Direction of a ſuperioutr Power and Wil- 
dom : For if the Care of a ſupreme Dire&or ever 
appear'd glaringly, it is certainly in this Caſe, in 
which he will not ſuffer his Creatures to want what 
is {o neceſſary for their Preſervation. And why 
does not he argue juſtly, who thinks that at eve- 
ry Draught we take for extinguiſhing our Thirſt 
(which, whatever you pleaſe to call it, conſiſts of 
or is derived moſtly from Water) that we are 
bound to return our Thanks to the Giver of this 
ſo wonderful, ſo agrecable, and ſo uſeful a Bleſ- 
fing, which he deals out with ſo much Wiſdom 
for the Preſervation of all that live ; to ſay no- 
thing of our own Impotence, as big as we appear 
in our own Eyes, who can't produce one ſingle 
drop of th.s Element. Let then the moſt preſum- 
ptuous Atheiſt tell ns how he, with all his imagi- 
nary Wiſdom, can prevent the entire Deſolation 
ot this Globe, and the certain and unavoidable 
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Death of every thing that breathes: And in caſe 
he finds himſelf unable to perform this ſmau Mat- 
ter, can he ſtill imagine that he is only beholden 
to a meer and ſtupid Chance, to Cauſes ignorant 
of their own Effects, and operating w.thuut Know- 
ledge or Wiſdom, not oniy for the Diſcovery, 
but alſo for the bountitul Participation ot this 
moſt unvaluable Preſent; and that thoſe, as 1gno- 


rant as they are, have been able to ſuppeditate a 
Means of furniſhing the World with Warer ? 
If now the very Atheiſts themſelves ſhall own 


it to be unreaſonable to think thus of Matters, 
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25 in truth they muſt, if they pretend to maintain 
their Title to Wiſdom, what need have we of 
more Arguments to confute them? | 
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CONTEMPLATION XIX. 


Of the EARTH. 


Sr cer. I. Tranſition to the EARTH. 


O W, it after having contemplated the Air 
and the Water, we paſs on to the EARTH U, 


we cannot help affirming, that whoſocver ſhall 


maintain that all the Qualities and Properties that 
are to be found therein, are to be only aſcribed 
to mere Chance, or ignorant Laws of Nature, 
operating without Deſign, muſt cleave to a won- 
derful kind of Philoſophy, if he does not affirm 
the ſame againſt the Contradictions of his own 
Conſcience. It 
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It is true, that the Earth, as ſuch, and ſo long 
as it remains in its natural State, cannot ſerve 
either for Meat or Drink to Men and Beaſts; but 
however, that every thing living is ſupported and 
preſerved by its Fruits, is plainly taught us by 
Experience. | LY 


Secr. II. The Earth produces Graſs, Corn, &c. 


Lr an Atheiſt, to fetch no Proofs from the 


Depth of Nature, caſt his Eyes, Firſt, upon that 
common Herb, that contemptible Graſs which 
ſprings ſo abundantly out of the Earth, and fceds 
uch a number of Cattle: And, Secondly, upon the 
various Kinds of Corn, whereby ſuch Numbers 
of Men are likewiſe nouriſhed; and then let him 


conſider with himſelf, whether it be by Chance 


that the firſt grows of its own accord out of the 
Earth in ſuch an infinite number of places, and 
ſerves for Proviſion to the Cattle. And in caſe 


there were not ſuch a Diſpolition in the Earth, 


that it produces Graſs in ſo vaſt a Quantity almoſt 
every where, without the leaſt Labour, or with- 
out any Cultivation, what poſſible Mcans could 
have been invented for the nouriſhing and preſer- 
ving alive ſo many Millions of living Creatures, 
which in themſelves have not the leaſt Fitneſs for 
tilling and ſowing the Earth? 


Secr. III. Beafts are Kitchens for the Graſs. 


FurTHERMOR EF, ſince he cannot deny nei- 


ther, that tho* the whole World were full of Graſs, 
yet all Mankind might periſh with Hunger, fince 
ſad Experience has frequently taught us, in bar- 


ren Years, that no body can live of Graſs; will 


he again ſay, that this is likewiſe accidental, and 
without a wiſe Direction, that the Earth is adapted 
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to produce Corn and other things, which ſerve 
Mankind for Food? And ſince Graſs, of it ſelf 
is not fit for that purpoſe, that by being eaten of 
Beaſts, it ſhould be changed into their own Sub- 
ſtance, and ſo become uſeful not only for Food, 
but even for Dainties too: Inſomuch, that we may 
look upon Oxen, Sheep and all other Creatures, that 
are taken by Men for Food, as fo many living and 
walking Kitchens, in which 1s prepared the other- 
wiſe unprofitable Graſs, which thereby becomes 


good, wholſome, and palatable Food. 


Sect, IV. Convictions from the foregoing Obſer- 
| .. 


A x p whereas the greateſt Philoſopher, with all 
his Wiſdom, cannot produce one ſingle Grain of 
Wheat, or the ſmalleſt Leaf of Graſs out of the 
Earth, nor even inform us with Truth, how they 
grow and ſubſiſt, and much leſs, what is the Cauſe 
that Graſs ſerves for Food to the Cattle, and yet 
can nouriſh no Man before it becomes Milk or 
Fleſh by the Changes it undergoes in their Bodies; 
Can he then perſiſt in ſuch an Opinion, that it is 
without any Deſign, or Knowledge, of a Providen- 
tial Being, that there is this analogy found in Beaſts 
and Graſs, in Men and Corn, by which both are 
ſupported ; and that it is one and the ſame Earth 
which produces them both? 

If this can be maintained, I don't ſee why one 
may not ſay, with as great an Appearance of Rea- 
ſon, that a Lock and the Key that is made and 
adapted to it, are both of them produced by the 
ſame Iron, without Underſtanding and without 
Deſign. | 

Ler thoſe that would make uſe of ſuch Evaſions, 
conſider only how many other ſorts of Herbs daily 
come out of the Earth; and ſince there are pro- 

2 | duced 


= D 


A cz — eo RE 2 


— CI. 
—— 


— 


* * 22 — —_ 
LS - — 2 * * 
. ²˙ . —·w IR re en err to ets 


— 
— 


; — — = N 5 — 2 = 


AM _C___———_ 7,4 


- 
Vs * 1 * 


1 
1 
Tr 
1 
1 
N ＋ 
1 
1 
XxX 
* 
* 


556 The Religious Philoſopher. 


duced Thorns and Thiſtles (to ſay nothing of Poi- 
ſonous Herbs) as well as Fodder for Beaſts, and 
Bread for Men ; let him ſhew us the leaſt reaſon, 
why the firſt, namely Graſs, grows almoſt every 
where without any Trouble even in the molt ſo— 
litary Wilderneſſes, where it feeds Harts and 
Hinds, and other Grafſs-cating Creatures, in great 
abundance; whereas, on the contrary, to produce 
Corn and humane Food from the Earth, there is 
required ſo much Plowing, Harrowing, Sowing, 
Weeding, Mowing, and ſo much other painful 
Toiling ? 

This has frequently put me in mind of the Ac- 
compliſhment of that Threat which Gop pro- 
nounced to Man, at the Beginning of the World ; 
Gen. iij. 17, 18, 19. Unto Adam he ſaid, becauſe thou 
haſt hear lend unto the Voice of thy Wife, and haſt eaten 
of the Tree of which I commanded thee, ſaying, Thou 
ſhalt not eat of it ; Curſed is the Ground for thy ſake ; 
in ſorrow ſhalt thou eat of it all the days of thy life. 
Thorns alſo and Thiſtles ſhall it bring forth to thee : and 
thou ſhall eat the Herb of the Field. In the ſweat of thy 
Face ſhalt thou eat Bread till thou return unto the Ground; 


for out of it waſt thou talen; for duſt thou art, and unto 


duſt ſhalt thou return. Now all this is true by ſad 
Experience ; by which we are taught how much 
Pains are required to clear the Ground from 
Thorns and Thiſtles, that it may be fitted for the 
Support of Mankind. 


Sect. V. Different Produftions and Powers from 
the ſame Earth. 


STRONGER Demonſtrations of a wiſe and 


gracious God, no Man can juſtly require, than 


that which the Earth may teach every one who 
Contemplates the Properties thereof. Nor is 
there 


Ende ook wwe r 26 ©. £5 ny 5% © © — 2 < 


| Al 


= 
E 


k of % FF ® * 


The Religious Philoſopher. 557 
there any deep Philoſophy neceſſary for ſuch Con- 
victions. 

Bring a Man only into Meadows where the 


Graſs ſprings out of the Earth for the Cattle; or 
into plowed Lands, where the Corn grows for 


Mankind; into Gardens, where one ſees ſuch noble 


and refrething Fruits; into Woods, where one 
finds innumerable Trees which furniſh Materials 
* for Building; into a Kitchen and Phyſick Garden, 


where are a number of Plants and Herbs, ſome of 


Which ſerve for Food, others for Medicines in the 


Diſorders and Diitempers of our Bodies, and for 


| other Uſes; into Flower- Gardens, where there 
appears an infinite Quantity of the molt charming 
Colours and Smells of various Powers and Effects. 


Then ask him, Whether he or any Body elſe, ever 
underſtood the Manner in which all this is pro- 


| duced in the Earth; and whether thoſe can be 


thought to argue ſo improperly, who maintain that 
all this ſeems to them one continual Miracle and 
Demonſtration of a terrible, but no leſs bountiful 
God, who, from one and the ſame Earth, is able 
to produce ſoch an unconceivable Variety of Plants. 
Let them freely maintain, purſuant to late Diſco- 
veries and Experiments, that there are Seeds, 
Plants and Stamina in all Seeds and Buds, which 
are expanded and augmented by additional ices : 
But how will he be able to deduce the Diver- 
ſity of Powers from the ſame Earth, after ſuch 
a manner as may give entire Satisfaction to the 
Learned ? 


wherein lay its Power or 
Sorts of Plants; 
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Sect. VI. Convittions from the foregoing Obſer- 


vat ions. 


N ow if there ſhould be ſhewn to one of the!: 
unhappy Philoſophers, who had never ſcen any 
Earth, a piece of black and uncomely Matter, 
would he not, upon contemplating all the beſore- 


'mention'd Operations and Efte&s, take it for one 


of the moſt wonderful things in the World ? And 
further, if ſome Body that were the only Poſleſlor 
of this Earth, ſhould declare, that he had thus 
diſpoſed it by his Wiſdom, and would generoully 
preſent him with a ſmall Parcel thereof, would he 
not reckon this noble Gift among his moſt valu- 
able Rarities, and ſhew it to other curious Perſons 


as a very precious thing? And if it ſhould ſo hap- 


pen, that one of thoſe to whom he ſhould ſhew 
it, ſhould ſay, that he did not think the Perſon 
that had prepared it, to be wiſe or knowing ; and, 
that altho' he had made ſuch a Mixture, it could 
not be aſcribed to his Skill or Judgment, but only 
by mere Chance, or ſome other ignorant Caule ; 
would not even this Philoſopher declare, that 
great Wrong and Injuſtice was done to the Maker 
of ſuch a prolifick Matter; and that from the A p- 
titude and Property which this Earth has to pro- 


duce ſo great a diverſity of Plants, an irreftagable 


Proof may be drawn, that he who invented and 
compounded ſuch a Mixture, muſt have had not 
only a particular Knowledge thereof, but likewiſe 
of all the Herbs and Plants which ſuch a Matter 
produced ; and conſequently muſt be wiſer than 
Thouſands of other Men, who, how learned ſoever 
they may be, if once the Earth ſhould fail, could 
never inform us whereof it properly conſiſted, and 

Faculty to produce all 
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Let a deplorable Atheiſt him ſalf make the fur- 
ther Application to what has been {aid : And for- 
almuch as he will find that this Lorca is diſpoſed 
in io great an abundance, and tor the {crvice of 
all Mer throughout the whole in bitable World; 
far from being any Want or Ueicoc werof, this 

noble miraculous Matter is tiod unditooc. by Men 
and Beaſts, and ſerves for Ways to Traveliers: And 
whereas we ſhouid have ache ed an undgon-: 
ceivable Wiſdom in the Preparation and Diipoſi— 
tion thereof, if there had been. but a very mall 
Quantity of it. in the World; f.u we row doubr 
of the Wiſdom aud Googucls of the Grear Crea- 
dor, only becauſe he has been {o bountitul and libs 
ral thereof, and has communicated this wonderful 
Gitc in ſo great an abundance to Mankind 

To lay a little more upon the ſame Subject: 
Whereas every one would ſtand amaz'd it he had 
ſeen but one Tulip, one Roſe, or one Lilly only 
growing out of ſuch contemptible Matter as the 
Earth appears to be, and could never be tired in 
praiſing the Wituom of Him who had found our 
the way of producing thoſe noble Flowers; Mall 
we therefore now be more backward in ackaow- 
ledging the Great Creator in his Perfections, be— 
cauſe iuſtead of diſcloſing to us one Wonder in one 
Plant, we daily diſcover a thouſand Wonders in as 
many Plants. : 

1 have often conſider'd with wonder, the Ob- 
durateneſs and I ſculibility to which the Cuſtom 
of continually e enjoying a ching is able to bring 
Men's minds; that can make an unhappy Acheiſt 
believe, rhat ſuch innumerable Trees, innumerable 
Flowers, and innumer able Plants are produced by 
meer Chance, at leaſt without Wiſdom ; whereas 
he muſt own, even againſt his Vil), that the Man 
who conld but find out the way of making one 
only ſulyflower or Tulip ſpring our of its Onion 
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or Bulb, and the Structure of it, was endow'd 
with a wonderful Undetſtanding, and great In- 
fight in the Laws of Nature. 

I leave it now to their own ſelves, whether 
ſuch a Behaviour can be called reaſonable; and 
beg them, in order to be in ſome meaſure affected 
herewith, that they would contemplate the Earth 
and its Productions, not {lightly and after the uſual 
manner, but ſingle out any Herb, Flower, or 
Tree; and then taking in their Hands ſome of that 
Earth in which they grew, compare it with the 
ſaid Herb, Flower, or Tree; and finally fixing 
their Thoughts upon one of thoſe particular Ob- 
jects, ask themſelves, how many thouſand ſeveral 
kinds of Plants ſpring out of the ſaid Earth? and 
I don't think, at leait I don't hope, that they will 
conſider it otherwiſe than as an unconceivable 
Wonder of Wiſdom. And ſince neither they, nor 
any one whom they know, can produce one ſingle 
Clod of Earth no bigger than a Man's Fiſt, with 
all their Skill, and thar if this Earth were not be- 
ſtow'd on them with a bountiful Hand for their uſe, 
all things living would periſh with Hunger, ought 
not this Favour of the great Benefactor to ſtir them 
up to Thankfulneſs ? What then is able to do it? 
Certainly, if it had not been a gracious and power- 
ful Gop that made this World with a wiſe Dcſign, 
and who ſtill preſerves it in ſo proper a State, why 
docs not this Globe of Earth conſiſt in all its 
Parts, as well as in ſome, of barren Sands and 
Rocks? And why are Men and Beaſts (as has 
been formerly obſerv'd) of juſt ſuch a Structure, 


as to be ted and preſerv'd by the Produce of the 


Earth, and hardly by any other thing beſides 2 Tf 
a Man be to be convinced, one would think it im- 
poſſible for him to contemplate all theſe things 
without ſeeing the Folly and Unreaſonableneſs of 
Atheiſm, 


SECT: 
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S ECT. VII. Earth is never conſumed, nor Lecomes en- 
tirely barren. 


WHErEaAs now this Earth feeds every Crea- 
ture, {ſuch as Men in all Places; the Cattle in 
Meadows and Stalls; the Wild Beaſts in Woods 
and Deſarts; Birds, Fiſhes; all forts of Inſects 
and creeping Creatures, ſuch as Worms, Catter- 
pillars, Flyes, @c. ; in a word, every thing that 
has Life; for altho' ſome of them may make uſe 
of others for their Food, yet thoſe that ſerve for 
Food to others, are themſelves nouriſhed by the 
Fruits of the Earth. Moreover, whereas this 
Earth does daily bring forth from its Bowels an 
infinite number of Herbs, Flowers, Plants, Shrubs, 
and Trees, for ſuch various Purpoſes, and has 
done the ſame for ſo many thoyſand Years ; can 
any one without Aſtoniſhment refle&, that fince 
ſo much Earth has been made uſe of to the ſaid 
Purpoſes for ſo many Ages, yet in ſo great a Series 
of Time it has never failkd, nor entirely loſt its 
Faecundity ? For that otherwiſe the Fruitfulneſs of 
the Earth is leſſen'd by the continual Uſe of it, is 
well known to thoſe who have {cen the ſame come 
to paſs in Land frequently ſown, more often than 
they are willing. | 


Sec r. VIII. An Experiment 70 ſhew, that Air make; 
the Earth fruitful. 


Ask now theſe Philoſophers, fo wiſe in their 
own Conceir, how they pretend to avoid theſz 
Miſchi:ts, which ſeem 1mpoſſible ro be obviated ; 
and ſo to preſerve themſelves and all other Crea- 
tures irom certain Death? And tho? ſome of theſe 
mould acknowledge on any other account, yer, 
can he think that it happens without Wiſdom and 
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a determinate Purpoſe, that the Earth, which hav- 
ing loſt its Fax:undity by too long an uſe, i is rained 
upon from the Clouds, and by being only turned 
vp ſeveral times, and expoſed ta the influence of 
the Air, recovers the {aid Fœcundity again? What 
is otherwiſe laying the Land fallow, than turning 
frequently the Parts of it upſide down, and ſo at- 
ford ing an occaſion to the Air to fructifie the ſame? 
Now, "whether this happens by the means of a 
Nitrous Salt, which is ſo much extolled by all the 
Gardeners on account of its Fertilizing Powers, 
and wilch is produced in the Earth by the Air, 
we ſaall not here diſpute : But the matter of Fact 
has been experienced by me ſeveral Years ago, 
namely, that the barren Earth of a Garden, that 
had been long ſowed, lying fallow ior a Year, 
and having been frequently broke into ſmall Pieces, 
cauſed the Sced with which it was ſown the fol- 
lowing Year, to grow very thick and ſtrong, with- 
out uſing Pun g or any thing elſe to it, that we 
might be moſt certain of the Tryal. 


SF Cr. IX. Convictious from thence. 


Now ita Man would but only conſider theſe 
Methods of fertilizing the Ground, and afterwards 
carneſtiy weigh the following Particulars: Firſt, 
That Air and Rain have tile necell; ry Faculties of 
being ſubſervient to this Purpoſ:, Secondly, That 
this is frequently performed by boch of them, with- 
out the Concurrence of any human Labour or 
Pains. Thirdly, That hereby the Earth in Woods 
and Deſarte, remains in a Condition, tho' uncul- 
tivated, to ſupply the wild Beaſts fecding therein 
with ſufficient Fodder : Iſay, atier having under- 
ſtood all this, can he 13425 another of Srupidity, 
for humbly «cknowledgirg the Goodneſs of the 


Great Preſerver and Provider of al! Creatures; 
3 becai, 0 
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becauſe he will not ſuppoſe, (without Reaſon, as 
he nimſelt does) that all this comes to paſs by 
Chance, and that no Wiſdom has been here uſed, 
or necd to have becn, to impart to the Air, to the 
Rain, to the Earth, to the Beaſts, all the requilite 
and particular Qualities, by a particular renewed 
Fertility of the one, to aftord a conſtant Support 
to the other ? 


Scr. X. It ſhould ſeem as if the Earth would be ren- 
der d Loathſome, by Filth and Naſtineſs. 


Ir all this be not ſufficient to make a deplorable 
Atheiſt obſerve the Finger of Gon; let him tell 
us himſelf, whether he could have order'd the 
Structure of the Earth and of the things that arc 
produced from ir, with greater Wiſdom than that 
4 ich he now ſees, at leaſt lie cannot deny but 
that, 


I. Arr Plants, Men, and Beaſts, proceed from 
the Earth: The firſt is plain in it ſelf; and to prove 
it of the laſt, are not all living Creatures formed 
of the Fu uds or Juices of thoſe that procreate them, 
or at leaſt expanded and rolled out to their reſpe- 
Give Magnitudes? Do not theſe Juices proceed 
from their Food? the Food from Herbs and Plants? 
and theſe from the Earth? So that a continual Ex- 

erience teachcs us the ſame. Even Creatures that 
ſtand it nced of Cloaths and Covering, receive it 
only rom! he Earth; the Vooll of Sheep, the Skins 
ot Beals, Flax, the Leaves and Barks of Trees, do 
all ed from the Earth. 


II. 'T nar nothing is everlaſting ; and that eve- 


ry ching living undergoes a kiad of D. 2ath, and 
thereby is abandon'd to Stench s 4 Corruption, is 
no leſs certain than the foregoing. So that every 

LI 3 thing, 
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thing, when it has ſerved the Purpoſes for which 
it was made, ſeems to be nothing more afterwards 
but an uſeleſs and loathſome Balaſt of the World, 
and fit to render the moſt agreeable Places (where 
Numbers of Men and Beaſts do reſide) deſerted 
and uninhabitable by the Stench of ſo many dead 
Bodies and Carkaſſes. 


III. Tur (to ſpeak only of living Creatures) 
all the Meat with which they are fed, is converted 
in their Bowels to a loathſome Dung and Excre- 
ment, can be denied by no Body. Now if all 
that has ever been thus diſcharged by ſo many liv- 
ing Creatures as have been upon the Earth in ſo 
many Ages, ſhould ſo remain in its diſagreeable 
Form and Qualities, without any Change; mult it 
not be confeſſed, that it would have been ſufficient 
to render the whole Earth, and the Air ſuriound- 
ing it, exceeding nauſcous and loathſome to the 
Inhabitants ? 


IV. App hereto, that ſo many Millions of 
Men and Beaſts, that do only conſiſt of the Produ- 
ctions of the Earth, have been ſo many Ages in the 
World, that it would not have been poſſible, with- 
out the intervening Care of a ſuperior Wiſdom, but 
that the fruitful Earth would have been very much 
diminiſhed and conſumed : So that altho' this 
Globe had no Deſtruction to apprehend otherwiſe, 
yet every thing that lived upon it would finally 
periſh by the failure of the Earth's Fertility, and 
conſequently of Food. 4, 
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Sr r. XI. This Loathſomeneſ, prevented, and Con- 


victions from thence, 


Ask now an Atheiſt, whether he could ſuffi- 
cicntly praiſe the Wiſdom ot ſuch a one as had 
found out a Method to prevent all theſe nauſeous 
and loathſome Inconveniences? And it he himſe.f 
could have done it, or could have taught Mankind 
the way whereby all corrupted Plants, all the Car- 
kaſſes of Men and Beaſts, in a Word, all other pu- 
trified Bodies could be converted to a molt profi- 
table Matter, and to a moſt fruitful Earth, and 
even to ſuch a one as ſhould be capable of reſtoring 
Lands that were quite worn out and ſpent, to 
their former Fertility: I ſay, if he himſelf could 
have found out ſuch a Way, would he not think 
that he had laid a perpetual Obligation upon all 
Mankind ? 

Now this is what we daily ſee come to paſs, 
and that without any Pains and Trouble on our 
Part. 


St cr. XII. The Circulation of almoſt all things from 
Earth to Earth; and Convictions from thence. 


CAN it be then thongat that ſach ingeniouſly 
contrived Bodies of Men, of Beaſts, and of Plants, 
proceed all from the Earth, without the Concur- 
rence of a great Director? and having appeared in 
ſuch Forms, after a little while are turned to Earth 
again; which brings forth more, that are likewiſe 
to undergo the ſame Fate. And can an Atheiſt be 
ſo void of all Reaſon, as to conceive, that ſuch a 
wonderful Circulation and Revolution of Things, 
during ſo many Ages, can come to paſs without a 
wiſe Direction? Whereas, if he were required to 
perform the leaſt thing analogous thereto by his 

L1 4 Wiſdom ; 
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dom, he wou'!d be forced to confeſs, that his 
Uuder!latcing did not extend near fo far. 


Sr cr. XIII. Several Texts of Scripture proving the 
ſacks: and Convictions from the whole. 


Tux Wiſdom of the Almighty in his Holy 
Word has often plainly occurr'd to me, in which 
this uncorceivable Circulation of "Things, from 
Earch to Earth again, 1s mention'd with great 
Energy. We ſha Il not now {peak of the firſt Pro- 
duction of all Things, according to which, Graſs, 
Herbs ard Trees, Gez. 1. 11, 12, Living Crea- 
tures, ver. 24, 25. and Gen. ii. 7. Man was formed 
from the Earth: Since this was done in a particu- 
Jar and unintelligible manner ; but only obſerve 
f:om thence, that an Infidel has not ſo much rea- 
{on ro look upon any thing mention'd in this Cha- 
pter as impoſſiole, ſoraſmuch as we are taught by 
Experience, even now, that ail theſe things come 
out of the Earth; and that what we daily fee with 

ur Eves, does at moſt, only differ in the Manner, 
from what is there related by Maſes. 

Now it is very credible, that an Atheiſt, by 
whom the Manner how this was brought to pals 
has never been comprehended, would not make 
icſs Diſficulty in admitting, that all theſe things 
prozeeded from Earth, now at this time, if any 
one :ilured him of the Truth of it, than he does, 
that it was ſo in the beginning, upon the Words of 
Moſes. From whence certainly appears with how 
little Ground theſe unhappy Men contradict Divine 
Revclation, only becauſe that they don't under- 
and it. And this their Blindneſs is ſo much the 
more to be piticd, foraſmuch, as if they only at- 
renaed to modern Experience, they would neceſ- 
farily be of another Opinion, and acknowledge, 
Lnat there d. ty happens before their Eyes ſome- 

thing 
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thing analogous to that which their Creator aſ- 
ſured them of in the foregoing Text ct Genefis, but 
which they would not believe upon his Word. 

To illuſtrate the foregoing by other very plain 


Texts; Could Solomon ſpeak otherwiſe than he does, 
about the Production of all things from Earth, and 
their Return to the ſame, in Eccleſ. iij. 20 ? All go in- 
| to one place; all are of Duſt, and all return to Duſt 
* again. And in Chap. xij. 7. in the following 
Words; Then ſball the Duſt return to Earth, as it was : 


where he calls Human Bodies (becauſe they pro- 


* cced from Earth, and after Death are turned into it 
again) even by the name of Duſt. At the ſame 
time acknowledging, that that which the great 
| Jehovah had ſaid to the firſt Man, Gen. iij. 19. 71 
thou return unto the Ground; for out of it waſt thou 
talen; for Duſt thou art, and unto Duſt ſhalt thou re- 
turn, appeared even in his time, to a diligent Ob- 


ſerver, to remain in the full force of Truth. So 
likewiſe the the Compoſer of the 104th Pſalm, 
counting this among the Wonders of the moſt 
High, in ver. 29. where ſpeaking of Men, Beaſts 
and Fiſhes, he ſays, Thou hideſt thy Face, they are 
troubled ; thou takeſt away their Breath, they dye, and re- 
turn to their Duſt. Thou ſendeſt forth thy Spirit, the) 


are created; and thou reneueſt the Face of the Earth. 
= Several other Places might be here quoted from the 
holy Scriptures, in which mention is made of 


— 


Things being turned to Earth, which we ſhall now 


paſs by; only adding this brief Remark, that the 
great Inſpirer of this Word does not only point at 
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the returning to Earth, but even to Dung allo. 
Thus it is ſaid in Jeremiah xvj. 4. and xxv.. and 


even of their Bones too; that they ſhould be for Dung 


xxxiij. of ſiain Men; and on Chap. viij. ver. 2 


upon the Face of the Earth. And again, in Iſaiah, 


Chap. li. ver. 12. }/ho art thou, that thou ſhouldeſt be 


afraid 
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afraid of a Man that ſhall die, and of the Son of Man, 
which ſhall be made as Graſs. 


SEC. XIV. An Experiment about Diſtilled Earth. 


Now as wonderful as the Matter of Earth has 
been ſhewn to be, yet it has been but very ſlight- 
ly examined in the preceding Ages; and tho' in 
this laſt Age the Science of Nature has been more 
promoted than in ſeveral of the former, yet the 
knowledge of the true Properties of the fruitful 
Earth does ſtill remain very obſcure. Now, that 
in ſo learned an Age the Enquiry into Nature 
ſhould be wholly neglecced, is not to be ſuppoſed; 
for which reaſon, perhaps, the Difficulty of ſaying 
any thing concerning it upon ſure Grounds, may 
be the Cauſe that ſo little is written about it. 

To lay ſomething of its common Origin : That 
the Earth can be pi. 1aced from Water, has been 
ſhewn before, when we treated of the Latter; and 
it appears from Boyles Experiment, how Water 
by a continual Diſtillation, is turned into a cer- 
tain Earth. But to ſay ſomething particularly about 
Fruittul Earth; many Plants (as has been more 
largely ſhewn in the foregoing Contemplation, $. IV.) 
grow out of Water, which Plants, being corrupted or 
rotten, yie'd a fruitful Earth; in a word, thisis con- 
firmed by daily Experience, namely, that all Beaſts 
and Plants may be converted into a Fruitful Earth. 

We ſhall forbear to deduce any general Hypo- 
theſis from hence; ſince we have not yet made 
ſufficient Diſcoveries upon which to found any 
certain Opinion ; end we are not aſhamed to 
own, with many others, that we do not fully 
know from whence and how Earth is produced : 
And that the Modern Experiments, tho' they ſhow 
us many things, are not yet capable of imparting 
ro us the right Rnowledge of all that ought to be 
comprehended upon this Subject. Now, 
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Now, fince the Nature itſelf of the Fruitful 
Earth ſeems to have been but litcle enquired into 
as yet, I procurcd from an accurate Floriſt, one 
ſort of ſuch an Earth (tor that there are ſeveral is 
plain from Experience:) this Earth was compoſed 
of Cow and Horſe Dung, mingled with Sand, 
and had been cleared from Stones by fitting : I 
diſtilled it in a Glaſs Retort, and found that it 
yielded a Liquor, which being mingled with the 
Acid Spirit of Nitre, boiled up, or efferveſced, to 
uſe a Chymical Word, the Quanticy of this Spirit 
was in Proportion to that of the Earth; there 
likewiſe proceeded from it a dark ſticking Oil. 
Thus we alſo find, that rotten Plants and Herbs 
(among which this Dung muſt be reckon'd, ſince it 
proceeded from Graſs, which is the Food of Cows 
and Horſes) yields a Sal Volatile, and the like kind 


of Oil, as is well known to thoſe that deal in 


Chy miſtry. 

Now how this Property of the Earth can con- 
tribute to the Production of all Plants, and to 
the farther Fertility of the Earth, I ſhall not en- 


quire here; ſince theſe Diſcoveries are more pro- 


per to carry us on to others, than to the con- 


cluding any thing that affords the requiſite Cer- 


tainty. 


SE cer. XV. The Earth produces Inſtruments fit to be 


apply d for the rendering itſelf more uſeful. 


AND that a Sceptical Mind may be more pow- 


erfully convinced of the Wiſdom and Goodneſs of 
Him that formed the Earth; Let him conſider 
with himſelf, how a Man that mull live by the 


Earth, is born unfit and unable to Cultivate the 


{ame without any Inſtruments. Can he then ſee 


no Deſign of his Creator therein > That this 


{ame Earth is not only diſpoſed to produre 


Wood, 
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Wood, but likewiſe Iron, of which Plows and 
other Tools proper tor Tillage are compoſed, 
Now it was impoſſible w ituhout Fire to extract 
this Metal from thc Matter with which it is mix- 
cd in the Mines, as ic is well known to the Mi- 
neraliſts: So that tho 4 Man were ſufficiently pro- 
vided with Earth, Wood and unwrought Iron, yet 
he would {till want that which was necellary to 
render thoſe things uſctal to him. But now again, 
continual Experience has taught all Men, that the 
ſame Earth docs likewile turr.ith rhe neceſſary Ma- 
terials of Fire, tor making thoic things that are 
wanted ; and that Wood, Coals, Turf, and tie 
like, are of its Production ; by which not only 
Iron is ſeparated and purified from the foreign 
Matters that cleave to it, and is converted into 
the Inſtruments for Plowing and other Uſes; but 
moreover, that the raw Fruits, which are likewiſe 
produced by the Earth, are ripen'd and digeſted 
by the Fire, and ſo reuder'd fit for Food. 


Srcr. XVI. of Alhymiſt;,ond an Exblanation of the 
Texts in Ex0d. $5311.29. A Deut. ix. 21. about Gold. 


No W, ſince we have her uad mention of Iron, 
ſo far as it re ates to culriviiiis the Earth; there 
would have been a large Field to treat more mi- 
nutely concerung tne fame, and other Metals and 
Mincrals, fuch as Lead, Tin, Copper, Silver, 
Gold, and Precious Stones, which are all the 
Fruits and Proctiuctions of che Earth: But I ſhall 
only mal: thefg two Remarks ea paſſant about 
Gold. Firſt, Ho many Alchymiſts (to be pitied 
{for their Folly, if nor deſpiſed for their miſtaken 
Avarice) were found int 14ſt Century, who left 
nothing unattempted to de Gold from other 
and cheaper Matter. Innumerable Things were 
tried by innumerable Methods, to compaſs this 


End ; 
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End; not only by great and eminent Perſons, but 
by thoſe of a middling and ſmalier Underſtanding ; 
but all 1n vain hither:o: And the only Fruit that 
is to be reaped thereby, has been, that from hence 
a {ſtrong Proof may be fetched to convince thoſe 
conceited Philoſophers, who imagine they under- 


| ſtand every thing, of the defect of their Judgments ; 


and that ſomething has place in Nature, concern- 


ing the Production of things, which far ſurpaſſes 
| their Wiſdom. Secondly, What I find my ſelf 
| obliged to inſert here, is an Anſwer to the Objecti- 


ons which many Unbelievers have brought againſt 
the Authority of the Books of Moſes. We read in 


| Exodus xxxii. 20. that Moſes took the Calf which they 


(the Iſraelites) had made, and burnt it in the Fire, 


and ground it to Lou,, The ſame Story is ex- 


7 , Ae 


preſſed in Deut. xi. 21. in theſe Words; I took your 


Sin, the Calf which you had made, and burnt it with Fire, 
and ſtamped it, and ground it very ſmall, even until it 
was as ſmall as Diſt. And here our Adverſarics 
think they have diſcover'd a great Argument 
againſt the Divinity of this Holy Word; toraf- 
much as all the Experiments that have becn made 
upon Goid, even by keeping it whole Months in 
our ſtrong Fires, have always hitherto taught us, 
that it can only be Melted, and not Burnt in ſach 
manner as to be beaten to Duſt : Vherefore, ac- 
coiding to them, thi* burning and atterwards 
grinding to Duſt, ſeems to be entirely contrary to 
the Nature of Gold. Now not to return for An- 
{wer what has bcen a'ready ſaid by many very 
learned Expoſitors, in order to remove this D ſti- 
culty, and whom they, who are curious, may con- 
ſult ; I ſhall only add, 

Firſt, That altho' Gold in itſelf, and alone, is 
uncombuſtible, and ſeems uncapable of being re- 
duced by our Fire to ſuch a Condition as to be 
ſtampt to Duſt; yet it may bz done by the Addi- 

ion 
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tion of ſome othe Matter, as Chymiſts know ve- 
ry well; and ſo do they particularly, that make co- 
lour'd Glaſs and Counterteit Jewels, which, by 
mixing Gold with them, acquire the colour of 
Rubies, and which, together with the ſaid mixed 
Gold, can be beaten to Powder. Now it is not 
ſaid in that Text, that Moſes uſed no additional 
Matter to bring the Gold to ſuch a State; ſo that 
for this reaſon their Argument will not paſs. 

Secondly, This Argument is not concluſive ; Ng 
body knows how Gold can be burnt, therefore Gold can- 
not be burnt ; For if this be good Logick, they muſt 
procced and ſay farther; No body knows how Gold can 
be produced, therefore Gold cannot be produced; which 
Experience teaches us to be falſe. 

But, Thirdly, to convince theſe miſerable Seekers 
of Objections beyond a Reply, that it is by no 
means inconſiſtent with the Nature of Gold to 
be thus burnt by Fire, as alſo that it can be beaten 
to Duſt without any Mixture or Addition, we 
need only refer them to the Experiments performed 
by great Burning-Glaſles, ſome few Years ago. 


Sect. XVII. Gold may be burnt and reduced to Duſt. 


Tuus, inthe Hiſtory of the Royal French Academy, 
1699. p. 113. we find this Obſervation mention'd 
among thoſe of Mr. Tſchirnhaus. the Inventer of the 
ſaid Burning-Glaſles; That all Metals being placed 


in the Focus of the Burning-Glaſs, will run into [| 
Glaſs ; and that Gold in its Vitrikcation, aflumed 


a fine Purple olour. 


But very nice and accurate are the Obſervations Þ 
which Mr Hombergh made upon Gold in the pure 
Fire of the Sun, in the Year 1702. p. 186. and 
1707. p. 50. as it is largely related in the M moirs [| 
of the ſaid Academy; where, after having acknow- Þ 
ledged that Gold is not diminiſhed in our com- 

2 | non 
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mon Fires, it is ſhewn,that by ſuch a Collection of 
the Rays of the Sun in a Focus, or very near it, 
Gold is evaporated and turned partly into Fumes, 
and partly into Glaſs ; which, as the Author him- 
ſelf expreſſes it, p. 189, 190. 1s areal Converſion of 
this heavy Metal into a lighter Glaſs. At the end of 
the Memoir we find theſe Expreſſions; and thus 
| we ſee by theſe Obſervations, that the Idea we had for- 

med to our ſelves in Chymiſtry, of the Fixity or Faſtneſs 
| of Gold, cannot obtain any longer. 

Now I ask thoſe who have hitherto made this 
| Text of Scripture a Foundation of their Infidelity, 
| whether they muſt not confeſs, that their Argu- 
ments are quite defeated, after the making of chis 
Experiment; and that God is really burnt when 
it is partly evaporared, and partly changed into 
| Glaſs : At leaſt, it is a Chymical Truth, that 


| Evaporation and Vitrification is the only thing 


that can be unſterſtood by Burning, if we take that 


word in its utmoſt Force. Beſides, that hereby 
Gold, which does not otherwiſe eaſily appear 
capable of being made ſmall by any Beating or 
| Grinding (tho' in the laſt Age a famous Chymiſt 
has ſhew us, that it may be done by a Mill made 
on purpoſe) is brought into ſuch a Condition, that 


ö I after its Vitrification it may be ground to Duſt. 


do that we here ſee all the Circumſtances required 


by the Text, come to paſs in the Buſineſs of Gold. 


4 


I do not ſay that that Man of G op, Moſes, did 
in this Caſe make uſe of ſuch a Burning-Glaſs, 
l Gnce the firſt mention of thoſe Infromentsis made 


I» Ariſtophanes (ſee the Hiſtory of the Roya! Academy 


ef Sciences, 1708 ;) but they were very imperfe&,and 


like round Balls. It would have been ſufficient, if 


he had the Knowledge of any ſach Fires as were 
ſo Pure and Strong as theſe Rays of the Sun thus 
collected. But that which is properly before us 


ith here, i is, that irom this Experiment it is plainly and 


unde- 


574 The Religious Philoſopher. 
undeniably ſhewn, that what has been ſaid about 
the Burning of Gold, is poſſible : And as has been 
ſhewn above, Moſes might have made uſe of the 
ſame or other kind of Mixtures, which the ſaid 
Text docs not exclude. 


dier XVI. . Precdies Sims, 


From Metals it ſeems as if we ought to paſs 
to the Conſideration of Precious Stones; which it 
they be not beholden to the Earth for their Origin, 
at leaſt almoſt all of 'em are found in and abou! 
the ſame. Thoſe who acknowledge the Great: 
neſs ot an All- creating Gop, may in this lak 
Iuſtance remark how gracious and bountitul he 
has been ro Mankind, by taking care even for Or- 
naments likewiſe, and by producing out of the 
Earth, Creatures of ſo noble a Luſtre for that 
Purpoſe; by rendring them ſo far wonderful, 
that ſome, and the Chief of 'em, do excel in Firm- 
neſs and Incorruptibility, every thing that is yet 
known, whilſt in the mean time their particular 
Structure has remained a Secret to us for ſo many 
Ages. 


unknown, has been diſcover'd by Mr. Boyle, and 
ſince taken notice of in the French Academy, 107 
p. I. namely, thata poliiii'd Diamond being rubb'd 
againſt a Glaſs, will, in a dark Place, produce a 
Light as clear as that of a Burning Coal when 
ſtrongly blown. 


SECT. XIX. Atheiftical Object one anſwer'd. 


I Fixp my ſelf obli 'd to fey ſomething of 
the other Stores, tho' leſs valu bie; rot that J 


am able ro demonſtrate the wond.rini Er ile gt the 


Creator ia them, but ouly co ovine 2, Armme it 
which 


One of the Properties of Diamonds, till then 
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which the Atheiſts raiſe againſt the Uſe of ſo ma- 
ny Rocks and other kinds of Stones, which ſeem to 
them entirely unneceſſary. 

They think they have here met wth ſome- 
thing which does as it were favour their unhappy 
Notions ; to wit, that if there be a God who has 
made all things with Wiſdom and Goodneſs, to 
what purpoſe then has he made ſo many ulcleſs 
Flints, ſo many Rocks and Stones that ſeem to 
be good for nothing? 

But will theſe miſerable Philoſophers, ſome of 
whom are otherwiſe Men of good Senſe, pretend 
to offer ſuch an Argument, that becauſe the Uſe 
of thoſe Stones is hitherto unknown to them, 


| therefore they have none, nor yield any Service to 
the Creation? 


To be convinc'd of the Vanity of ſuch an Argu- 
ment, let them only go into the Shop of any Ar- 
tificer, and view the numerous Tools he uſes in 
his Trade, moſt of which ſeem to be uſeleſs, be- 


| Cauſe they don't underſtand the Deſign and End of 


the Workman ; but when they behold the Works 
produced thereby, they cannot forbear wonder- 


ing at the Skill by which the ſaid Tools are adapt- 


ed to the Service they perform. Now if they 
obſerve ſome things upon this great Theatre of 
the Earth, the Uſe of which is unknown to them, 


can they indolently go on in denying the Wiſdom 


* of him who made them, and ſtill maintain that 


there is no Service in them ? Eſpecially, ſince fol- 
lowing Diſcoveries have frequently ſhown, that 
things which were thought to be of no kind of 
uſe, have eminently contributed to render Man- 
kind very happy. It was but a little while ago, 
that ſuch a Philoſopher advanced, that Hills and 
Mountains were not only uſeleſs, but prejudicial to 


our Globe ; whereas, it he had receiv'd the Ob- 
| ſervations and 


juſter Concluſions of wiſer Men, he 
M m muſt 


Vol. II. 
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muſt have been convinc'd, that in many places the 
Earth would not have been habirable at all but by 
the help of Mountains, becauſe withoat them the 
Country would have been burnt up with Heat, and 
all the living Creatures ſuffocated with thirſt, And 
let ſuch a Man tell us, whether there be not more 
Wiſdom ſhown in making a hard Stony Bed for a 
rapid River, and Rocks to baffle tne Rage of the 
Sea, and to ſupply Iſlands for the advantage ot 
Navigators, than in the moſt fruitful Gardens or 
Meadows ? 


SECT. XX. Concerning the Loadſtone. 


Hr who had never ſeen a Loadſtone before, 
would according to the Philoſophy of Ignorance (tor 
thus we ought to {tile the Philoſophy of thoſe 
Men, who, becauſe they cannot diſcover the Uſe 
of any thing, do therefore preſently conclude that 
it is uſeleſs) think that this Stone is one of the 
moſt uſeleſs things that God has created; to ſay 
rothing of the contemptible Appearance of it. 

Bur in caſe he were afterwards informed, that 
this Stone had not only the Property of attracting 
Iron itſelf, and of rendring that Iron capable to 
draw other Iron to it; (and this it does in ſuch a 
manner, as even in the preſent Age, after ſo ma- 
ny Obſervations, with which whole Books arc 
filled, is confeſſed to be ſtill unknown by all true 
and unby aſſed Philoſophers:) Could he then for- 
bear to look upon this deſpicable Stone, as won- 
derfu! ? | 

Burt in caſe one ſhould diſcloſe to him afterwards 
thoſe Properties thereof, by which it makes a 
Needle point to the Northern Parts of the World, 
and by that Means chalks out a Path in the midſt 
of the Sea for Ships, inſomuch, that without it 
none durſt venture to launch out into the great 
| Ocean, 
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Ocean, and all Communication between tho'- 
Parts of the World, that are ſo remote from 
one another, would be entirely interrupted: 
Would he not then, when he ſaw the Merchan— 
dize and Product of other Countries, which are 
attainable by the help of this Stone, prorounce it 
to be one of the moſt uſeful things in the World, 
and own himſelf, with the urmoſt Gratitude, obli- 
ged to receive it as a moſt valuable Preſent from a 
generous Benefactor? 


Sg T. XXI. When the Virtue of the Loadftore was 
diſcover d. 


Bur laſtly, when he adds to all this, that the 


Power of attracting Iron was long ago known to 


the Ancients, whereas that of finding out the 
North, and of ſerving for a Compaſs to Mariners 


| was concealed from them ; and that upon this 
| occaſion not only Chriſtians i in general, but among 


them, likewiſe great Mathematicians have obſcrv'd 


| that which is noted by Deſchales, in the Preface of 


his Mathematical World, namely, that about 


zoo Years ago, it pleaſed the great GoD to reveal 


this uſe of the Loadſtone, when ke had decreed, according 


| to his Divine Providence with reſpert to Mankind, to 
reveal bis Service and his Son to thoſe Nations that 
8 were ſeparated ' from us by the whole ſpace of the Ocean, 
Will he judge that the Sentiments of rhoſe Perſons 
are ſo groundleſs, who acknowledge in this Stone 
and the Uſe thereof, the Wiſdom of Go D, and 


his wonderful Dire&ion and Rule over 211 things, 
ar the time of the Diſcovery of the Properties 


thereof. 
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Sec r. XXII. The Roundneſs of the Earth. 


Ir we now paſs on from the Matter of the 
Earth to the Structure of the Globe itſelf, as it 
conſiſts of inhabitable Land and Water, could any 
Body that ſurveys with his Eyes the appearing 
Plane and Flatneſs thereof, have ever admitted it 
into his Thoughts, that the ſame isRound ? And 
not much rather, by what he might conclude from 
the Motion of heavy Bodies downwards, affirm, 
with many of the moſt Learned of the Ancients, 
that it 15 impoſſible to aſcribe a Globular Figure 
thereto? Foraſmuch as thoſe things that are under 
us, it they exerted their Gravity after the ſame 
manner, and according to the ſame way, would 
ſeem to have no Support, but muſt fall into the 
Air, which is below them. Whereas, nevertheleſs, 
modern Experience teaches us, that the greateſt 
Wiſdom cou'd have contriv'd no Figure than that 
of a Spherical or exactly Round, in order to make 
of ſo ſmall a place, ſo great and noble a Theatre 
of numberleſs Wonders. And can any one then 
ſatisfie himſelt with the bare Aſſertion, that this 
Globe of the 18 has acquired ſuch a Figure by 
Chance, or at leaſt without any Underſtanding ? 

What' various Opinions have there been con- 
cerning its Shape in former Ages? With reſpect to 


Aſtronomical Obſervations, by the Roundneſs of 


its Shadow upon the eclipſed Moon, and by the 
Remarks, that upon the Sea, the Maſts of the 


Ship are ſeen before the Ships themſelves ; and Þ 
that the Ships may be feen by ſtanding upon an 
Eminency, beyond the interpoſing Convexity of | 
the Earth, which could not otherwiſe be ſeen. Þ 
This render'd the Globular Figure of the Earth] 


very probable, till the ſame was afterwards farther 


proved | 
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proved and confirmed experimentally, by ſeveral 
Voyages round the whole Earth. . 

If People in thoſe dark Times had not ſo much 
relied upon their Underſtanding and Argumenta- 
tions as many do at preſent, and if they would 
have given Credit to what the Great Creator of 
the Earth has ſaid himſelf concerning it, they 
would have long ſince been fatisfied of the true 
Form of the Earth: See Jſaiah xl. 22. It is he that 
fitteth upon the Circle of the Earth. Can any thing 
more plainly expreſs the Globular Figure of the 


| Earth? 


SecT. XXIII. The Earth is a flattiſh Bowl. 


Sixcs we are now ſpeaking of the Figure of 
the Earth, I cannot well paſs by that Text of 


| Jeremiah vi. 22. Thus ſaith the Lord, behold, a Peo- 


ple cometh from the North Country, and a great Nation 


| ſhall be raiſed out of the fide of the Earth: Which 
words do likewiſe occur in the ſaid Prophet, 
Ch. xxxi. 8. and Ch. 1. 41. according to which the 
North is {tiled the Sides of the Earth. 


Now by the Sides of any thing, for Inſtance of 


32 Plank, of a Beam, of a Ship, of a Man, or 
Beaſt, c. we are wont to underſtand thoſe Parts 
ok the Circumference thereof, between which the 
Bodies themſelves are Smalleſt or Thinneſt, or 
otherwiſe between which the ſhorteſt Diameter 
thereof lyes. 


Wherefore, if we ſuppoſe that the Earth is 


not perfectly globular, but that the Axis of 
it, or a Line drawn from the Northern to the 


: Southern Pole, is ſhorter than a Diameter at the 
th 


Equator ; and that all the Diameters of the Earth 
are longer as you approach the Equator, and 


2 ſhorter as you go towards the Poles, the North 


M m 3 and 
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and South Parts may be deemed both the Sides of 
the Ea; th. | 

Now *tis well enough known to thoſe that have 
look'd into the lateſt Obſerrations of the accurate 


Moderns, that tho they are wont to term the 


Earth a 'Spher; cal Body, without having any re- 
gard to the Inequalitics that may be occaſion'd 
therein by Mountains and Vales, yet it is not per- 
fecily globular, but has a greater Protuberarcy un- 
der the Equator, and grows continual.y lower or 
flatter towards the Poles. 

Upon the Oblervacion, that the Pendulum of a 
Clock at Caienne, near the Equator, muſt be 13 of 
a Line, or of , of an Inch ſhorter, to ſtrike exact- 
ly a Second, than it was necell: ry to be at Paris. 
Mr. Huyoens, in his Treatiſe of Gravity, alerts, that 
Fn Earth is flatter at the Poles. 

In Sir 1ſaac Newton's Princip. Philo. Prop. XIX. 
Lib. 3. we fee the ſame; as likewiſe in Dr Gre- 
gory's Aſtron. p. 36, and 268. and in Mr. WWhiſtou's 
Prælect. Phij. Mathem. Prop. NCIII. Corol 2. we 
find theſe Words, beſides what is ſaid in other 
Places thereof; Since it is kuown by Obſervations and 
Experiments, that our Globe is actually higher at the 
Equator thai at the Poles, In the Hiſtory of the 
French Academy, 1700. p. 144. and in the Me- 
moirs, p. 227. we find Obſervations taken at 
Lisbon and Paraiba in America, which ſcem expreſly 
to conhrm the ſhortening of the Pendulum in the 
Approach to the Equator, and conſequently to 
prove the greater Flatneſs of the Earth at the 
Poles, tho' the cxa% Greatneſs is ſcarce to be de- 
termined by theſe Obſervations. 

But that we may not be liable to the Difficul- 
ties and Objections that ſhall be made againſt the 
Hypotheſes uſed by ſome for the Proof thereof, 
it is very remarkable, what is ſaid upon the ſame 
Subject, in the Hiſtory of the ſaid Academy for 
1 the 


ke" 
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the Year 170 1. p. 120. and in the Memoirs, p. 237. 
Cc. where Mr. Caſſini, carrying on the Mexidian of 
France to the Pyrenaan Mountains, by order of 
the King, has nicely mealured the engel ot each 
Degree of the ſame, and found in 7 5 Deerces be- 
tween the Parallels of Amiens and (jure, which he 
has compared with each other, that the Quantity 
of each continually increaſed as they drew nearer 
to the Equinoctial, and conſequently decreas'd as 
they approached to the Poles. So that, without 
conteſting too ſtrictly the exact and Geometrical 
Figure of the Earth, and without admitting any 
Ny potheſis for a Foundation, in caſe what Mr. Caſ- 
fini has really found in each of theſe Degrees, ob- 
rains in all of 'em from the Equator to the Poles, 
certainly the Equator or Equinoctial itſelf is greæt- 
er than any Meridian cr Circle paſſing thro' botty 
tie Poles: And the Earth is really a Globe, 
but a little Alattiſh at the Poles. The ſame may 
be obſerved by the help of Teleſcopes in the Pla- 
= of Jupiter itſelf, and was ſo done by Meſ- 

ſieurs Caſſini and Flamſtead; See Whiſtcn's Prop. 93. 
dr others. 

Now, whether this be the Experiment of which 
Mr. Whiſtou makes mention in the place above- 
quoted, I know not, becauſe I do not find them 
added to it. This is certain, that this Author, in 
his Prælect. Aſtron. II. Prop. II. p. 8. of the Earth, 
ſays, that it is nearly or almoft . Oherical; yet with 
ſo little Difference, that he reckons them among 
thoſe Trifles that are not worthy to be taken no- 
tice of in Aſtronomy, becauſe the Difference 
which the ſmall Flatneſs thereof may occaſion, is 
in a manner inſenſible. 


M m 4 Seer. 
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StcrT. XXIV. The Gravity of all Earthly Bodies. 


I Havs oftentimes conſider'd with great A 
ſtoniſnment, that wonderful Motion which the 
Philoſophers call Gravity or Heavineſs, and by 
which every thing that we know upon the Earth 
is attracted or driven down and towards this 
Globe. | 

I ſhall not here relate nor diſpute the various 
Arguments of Philoſophers about the ſame ; whe- 
ther it is to be confider'd as accidental only, and 
whether it be occafion'd by the Highneſs of other 
Bodies which force the heavier downwards. This 
is however true, that all Corporeal Things that 
are known to Mankind upon this Globe, have 
their Gravity or Weight, not excepting the Air 
and the Fire, nor even that fine and pure Fire 
itſelf which has firſt paſſed thro*' Glaſs : All which, 
according to the Diſcoveries of theſe Times, have 
been viſibly proved by a nice Balance, to have 
their Weight. Se Boyle de penetrabilitate vitri a 
penderabilibus partibus flammæ. Yea, that the pure 
Light itſelf, being collected by a Burning-Glaſs, 
may be united to other Bodies, and render them 
more heavy, will be ſhewn hereafter in Contem- 
plation XXIV. by the Experiments of Monſieur 
Hombergh. 

Now how ſtrongly this Gravity operates, does 
even appear from the Preſſure of Bodies, which do 
otherwiſe ſeem to be without Motion. From 
hence it is we ſee great Ships ſink, and often- 
times very ſtrong Floors of Houſes fall in by being 
over-laden. 

Now I ask any reaſonable Perſon, whether he 
can believe, that ſtupid and inſenſible Things, 
which cannot produce the leaſt Motion in Them- 
ſelves, are capable of obſerving ſuch exact Laws, 

3 without 
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without the Direction not only of a Powerful, but 
likewiſe of a Wiſe Being? For in caſe C be the 
Centre of the Earth (Tab. XV. Fig. 3.) and the 
Circle drawn from thence be a great Circle upon 
its Superficies, and the Lines FG, HI, K L, MN, 
that touch the ſaid Circle, repreſent the Horizons 
of each Place; every one knows, that if a Stone, 
or other heavy Body, were let fall at A, it would 
move according to the Line A C; if at B, accord- 
ing to BC; at D, according to DC; and at E, 
according to E C: and that this is a true Poſition, 
is well known to thoſe Pilots that have ſailed part- 
ly or wholly round the Earth, who muſt all bear 
Witneſs, that ſuch is the Method of their Fathom- 
ing in the different Places in which they happen'd 


to be. 
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Now let the Cauſe of this Gravity be ſuch, 
as every one, according to his own Philoſophical 
Syſtem, ſhall think fit; yet he muſt nevertheleſs 
acknowledge, that without this Property the Earth 
would be uninhabitable, eſpecially if he compre- 
hends what has been ſaid above, concerning the 
Weight of the Air and Water. 


Sz cr. XXV, and XXVI. The Centre of the Earth 


is a Nothing. 


N ow, not to ask, whether any one can imagine 
that it comes to paſs without a wiſe Direction, 


placed at A, ſhall move from A to C; and be- 
ing at E, from E to C, along a ſtreight Line di- 


rectly oppoſite to it; and that in all Places where 
any Body falls down upon the Earth, it ſhall al- 


ways chuſe the neareſt and ſhorteſt Way to the 
Centre thereof: Thoſe who ſeriouſly contem- 
plate this great Wonder, that all Bodies, how large 


and unweildy ſoever they be, without the leaſt 


knowledge 
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knowledge of what they themſelves are doing, 
will move with ſo dreadtui a Force towards a Ma- 
thematical Point, to a mere Eus Rationis, which 
has no Exiſtence out of the Thoughts of him that 
conceives it; and (tho' it may be juſtly called in 
Bodics, a perfect Nothing) will yet remain hang- 
ing to it: Can they, without acknowiedging the 
Wiſdom of G op in his Holy Word, read the Ex- 
preſſion made uſe of by Fob, ch. xxvi. v. 7. He hang- 
eth the Earth up Ni. lg ? 

As great a Paradux as this may appear to be, 
the obdurate Atheiſt, it he underſtands any ting 
of che Mathematicks, muſt own, tha: it is an un- 
deniable Truth, as the Holy Penman has there 
expreſſed it. Is not every ing heavy among all 
Earthly Bodies that have yet fan under Humane 
Enquiries? Does not this Heavineſs cauſe every 
thing to deſcend towards the. Centre of the Earth? 
Docs not the whole Body of the Earth diſpoſe it- 
ſelf into Circular Figure about the ſaid Centre? 
And therefore in the very Words of Jeb, docs 1:0t 
the Earth by ſuch Gravity hang upon nothing on 
all Sides? Is not then the Centre a perfect Nothing 
in itſelf, and exiſts only in the Idea of Men? Why 
do we hear Euclid. Defin. 1. Lib. 1. deſcribe the 
{ame thus; A Point is that which has no Parts? And 
ro ſhew that the following Mathemaricians held it 
to be no Part of Matter, ſee what Clavins ſays of 
it in his Annotations, namely, that 20 Example can 
be given of it in material things, Thus we (ce, that 
TVhifton, in his Treatiſe above-mention'd, Prop. 
LXXXVIII. Corel. 2. ſays, that the common Centre 
of Gravity of things in this World, being only a Ma- 
thematical Point, is plainly a Nothing. The like 
Teſtimonies one might produce from more Ma- 
thematiciaus. Now if it be not material, what is 
it then, other than a Nyhing in material Things, 
and a mere Notion only, that we form to ourſelves 
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ng, of the Bounds or Limits of ſomething? The Rea- 
la- fons produced by true Mathematicians, to fhew 
ich MW that a Point is without Parts and Magnitude, 
hat may be found by thoſe that are unexperienced in 
in Ml theſe Studies, (and who are therefore ſhock'd ar 
ng- this Aflertion,) elſewhere, this not being the pro- 
the per place for it, it being ſufficient for our purpoſe 
ix- to have prov'd the Truth of Job's Words, and ſo 
far to have conlider'd the Nature of Gravity, as to 


ie 
. ſhew, that it is impoſſible for any one to aſcribe it 
be, to Chance or to Ignorant Laws of Nature; be- 
ng WM cauſe if any Man can imagine that a Body being 
au- ſucceſſively put into numberleſs places all round 
ere the Earth, can always move itſelf by numberleſs 
all different ways to its only Centre by meer Chance, 
nc or without the direction of a wiſe Being, he muſt 


| be deplorably b ind. It ought therefore to be im- 
puted to the Will and Power of Gop only, eſpe- 


it- cially, ſince no Man hitherto has been able to 
e? WM aſſign any other ſatisfactory Cauſe : inſomich, 
ot that after all the Diſputes and Cavilling about it, 
on the greateſt Modern Mathematicians and Enqui- 
/ng ÞÞ& ters into Nature have been forced to come to this 
hy Concluſion, that Gravity is a general Law, and 
he as old as the World itſelf; and that Gon was 
nd pleaſed to ſtamp it upon Matter in the Beginning; 
it and, that therefore we ought no more to ask how 
of ic comes to paſs, that ail Bodies gravitate, that 
an bow it happens, how they are moved. It is well 
at © known, that this is the Language of ſome of the 
op. greateſt Mathematicians of this Age. 

r 

a- 
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Stcr. XXVII. The Globe of the Earth keeps the 
fame Obliquity of its Axis. 


Havins made ſome mention of the Gravity, 

I cannot forbear obſerving with great Reverence, 
that ſurpriſing Wonder which all Natural Philo- 
ſophers (whatever ſome of em may pretend to 
conjecture) have acknowledged to be one of the 
Secrets of the Great Creator ; and even to this 
Day are forced to conſider it as ſuch. Now, whe- 
ther we ſuppoſe that the Globe of the Earth, pe 
n f. (Tab. XV. Eg. 4.) ſtands ſtill, and that the 
Starry Firmament PEMF, together with the 
Sun O, and the reſt of the Conſtellations, daily 
move about it; Or whether, with others, we 
ſuppoſe, for greater Conveniency in ſome Occa- 
ſions, that in Tab. XV. Fig. 5. the ſaid Globe 
of the Earth is carried round the Sun O, thro 
A, B, C, D, and is daily moved about its own 
Axis p mn; this is certain, that the ſaid Axis 
pm, does always reſpect the ſame Place P and 
M of the Heavens, in the fourth Figure, or re- 
mains always parallel to itſelf in the fifth Figure; 
and that ſo the Earth, without any ſupport, does 
thereby always preſerve its own Paralleliſm and 
Obliquiry of the Axis, at leaſt ſo much, that 
the Aſtronomers have never been able to obſerve 
it otherwiſe ; and ſuch as have imagined that they 
have found it otherwiſe, have never been able to 
prove ſuch a Diſcovery. And, which is ſtill more 
wonderful, notwithſtanding the Globular Figure 
of the ſaid Earth, and notwithſtanding the Opinion 
that many have entertained, that the Earth's re- 
maining in its preſent State and Obliquity, is ow- 
ing to the Equilibrium of its Parts, the ſame has 
ſo frequently undergone ſuch great Revolutions, 
that it ſhould ſeem almoſt impoſſible to thoſe that 
judge 


| 
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judge rightly of things, that it has not thereby 
been confounded and diſſolved, or at leaſt put into 
different Moriuns. 


SET. XX VIII. Without the Obliquity of the Axis 


of the Earth, there would be reaſon to apprehend a 
General Deſtruction. 


For a Proof hereof, let any one conſider thoſe 
dreadtul Burning Mountains, which are found in 
ſo many Parts of the World, and at ſuch Diſtances 
from each other; by which the Earth has been 
deſtroyed in ſo many P/zc-cs +: Eſpecially it thoſe 
Fire-pits (as one may fg haps corcinde from the 
| Relations ot them g1Veryus by Mr. Baglivi, p. 510, 
Tc.) according to the Scytiments of many of the 
Learned do entertain a Co.nmunicartion with each 
other, by great Rivers of Fire extending themſelves 
from one Part of the Earth to the other, and even 
under the Bottom of the Sea too: For which rea- 
{ ſon the Earth ſeems neceſſarily to become lighter 
in thoſe Parts where ſo much of it has been burnt, 
and vomired out in Smoak and Aſhes. 

Add to this thoſe terrible Inundations, among 
Which, according to all Traditions, the whole 
Zuider-Sea is one, and the violent Streams of ſuch 
great Parts of the Ocean, which by Winds, by 
= Ebbings, and Flowings, and other Cauſes, do 
remove ſuch an unconceivable Weight of Wa- 
ter from one Part of the G:obe to another; by. 
all which the Gravity thereof muſt needs be 
changed into ſeveral Places. Not to mention 
| thoſe Earthquakes that are felt over all the World, 
by which this Globe being moved, may make us 
all juſtly apprehend à Change in the State and Con- 
dition thereof. 

Now in caſe that by all theſe Cauſes acting 
with ſuch terrible Force, it ſhould once ROPER, 
that 
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that the Earth ſhould totter, and depart from its 
Place in any manner, what could there elſe be ex- 
pected but general Ruin and Deſtruction, where 
every thing changed its Ait and Climate. For let 
it be ſuppoſed, that thoſe who in Tab. XV. Fg. 
4, 5. dwelt under the Line ef, or in the Torrid 
Zone, near to it, ſhould be carried by ſuch a Shock 
of the Earth to ſome of the Countries under the 
Poles por n, or one of the Frigid Zones; by which 
means thoſe Nations which now dwell under ei- 
ther of the Poles, would be carried into the ſtifling 
Air under or near the Equinox. Can it then be 


doubred, that all © ures that were accuſtomed 


: x O 

to the violent F __ „arne, even Men, Beaſts 
ag tr | 

and Plants, w Imnoſt part periſh and be 

deſtroyed, by be. *{planted to the exceſſive 


cold Regions, and 16 n the contrary. Now all 
theſe Evils, which would certainly follow, are here- 
by obviated ; and altho*' the Globe of the Earth 
might undergo ſo many Revolutions in its Parts, 
tho* it ſhould become heavier in one place and 
tighter in another, whereby the Balance of its Stru- 
cture might be alter'd, yet it would however ſted- 
faſtly and immoveably preſerve the ſame Obliquity 
of its Axis. 


SFr. XXIX. Conviftions from thence. 


Now that among ſo many Cauſes, which ſeem 
adapted to produce a contrary Effect, the Globe 


has unchangeably kept this irs State and Condi- 


tion, can reſult from nothing elſe than the miracu- 


lous Operation of a mighty Providence. For if | 
any one ſhould aſcribe it ro a Law of Nature, to | 
its own Gravity, or, as ſome think, to a magne- | 
tical Virtue, let him tell us how it comes to paſs, | 
that ſuch a Law of Nature is always unvariable | 
in its Effects, when at the ſame time the Earth 

upon 
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ts upon which theſe Laws operate, changes its Com- 
x- poſition, with reſpect to Levity and Gravity, to 
re Cavity and Solidity. 


g. [ Srcr. XXX. The Earth remains above the Mater, 


» notwithſtanding its greater Gravity, 
1 | 
he Now in order to lay before an Atheiſt ſome- 


thing that he ſhall not be able to fathom or con- 
ceive ; Let me ask him the reaſon why, ſince 
Earth is heavier than Water, the Waters do not 
ſtand above the Earth, ſurrounding the ſame in the 
like manner as the Air, ſince it ſeems to be paſt 
doubt, that one ſhould follow, as well as t'othex, 
from the Laws of Gravity ? | | 
'Tis in vain for any one to alledge, eſpecially 
ſuch a one who will not acknowledge herein a 
Wonder-working Gop, that the Sea and Waters 
being ſhut up in the Cavities of the Earth, it would 


ts, Ibe impoſſible that ſuch a thing could happen. For 
nd {Muppoling (as the Experience of Inland Waters, for 
ru- Winſtance, thoſe of the Harlemer Meer, or Lake of Har- 
d- Nen, has taught many People to their Damage) that 


the continual Beating of the Waves would in time 
wear away every thing; it ſeems to be a neceſſary 
EConſequence, that the Banks and Shores being 
thereby waſhed away, this Matter would firſt 
mingle itſelf with the Water, and afterwards ſink 
em ¶ to the Bottom by its greater Weight, and ſo render 
obe the Seas, and other Waters, more and more ſbal- 
di- low; by which means the dry Land continually de- 
cu- creaſing, the whole Earth would at laſt be encom- 
r if 3 and cover d with Water, tho' not ſo deep as 

the preſent Cavities of the Sea. Vet we ſee the con- 
ne- trary happen, and the dry Land remaining inhabi- 
aſs, table, notwithſtanding the Rage of Seas and Rivers. 
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Scr. XXXI. Concerning the Torrid Zone. 


To paſs on to ſomething elſe : It is well known 
that all the Geographers do divide the Superh 
cics of this Globe into five Zones. The firſt the 
call the Torrid Zone; this is that part of the Superff 
cies which extends itſelf from the Equator e | 
(Tab. XVI. Fig. 1.) on each Side, to the Tropick 
c d. 
Now that the old Geographers held it for a 
unqueſtionable Truth, that this Zone was barre: 
and uninhabitable by the intolerable Heat, appears 
ſtrongly enough from their Writings ; nor were 
they ſo much to blame, if we reflect upon th 
Influence of the Sun in other Parts of the World 
Since this great and burning Luminary moving 
twice a Year in the Circle A Y D, called the 
Ecliptic, or the Sun's Way, paſſes directly over 
thoſe Lands that lie between the two Tropicks 
abxcd. | 

And this very rational Notion, as to outward 
appearance, had ſo long obtained every where, till 
Experience teaching the contrary, has therein ma- 
nifeſted the Divinity and unconceiveable Wiſdom 
of the Great Creator, who has graciouſly prevented 
by other Means this all-conſuming Heat, which 
with reſpect to the Scituation of thoſe Countries, 
and the Courſe of the Sun, ſeems to be a neceſſary 
Conſequence, from deſtroying the ſame., 


Secr, XXXII. The Torrid Zone inhabitable, by 


means of Mountains. 


To be aflur'd of this Wonder, we need only 
take the aforemention'd Iſland of St. Thomas for an 
Example: This Ifland lies under the Line, as here 
at X, in the middle of the Torrid Zone; of which 
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nevertheleſs, all that write about it, do unanimouſly 


witneſs the Wholſomeneſs of the Air for the In- 
habitants, and the Fruitfulneſs of the Country, 


To which purpoſe we need only conſult the little 


Atlas of Mercator, or any other Books that have 
treated of the ſame. 

Now I beſeech every one that can yet doubt 
whether the World be made with Wiſdom, to re- 
fle& with himſelf, whether it may be deduced from 
the ignorant Laws of Nature, or from mere Chance, 
that, to the end the Sun ſhould not render this 
Iſland uninhabitable, there is a great Mountain 
placed in the middle, and overgrown with num- 
bers of Woods; the Tops of which, notwith- 
ſtanding that the Heat may ſcem to dry them 
quite up, arealwayscover'd with ſo many Clouds, 
that the deſcending Waters, which proceed from 
thence, are not only ſufficient to produce other 
Fruits, but even Sugar-Canes themſelves : inſo- 

much, that in the very hotteſt Days, this Moun- 
tain appears cover'd with a continual Cloud ; the 
| Reaſon of which is, that a much greater Quantity 


of Vapours are then attracted by the Sun from the 
Sea; and the Air being likewiſe much more rari- 


fied by the Heat, carries the Vapours of Water 
that are mixed with it, more to the Cold and Sha- 
dowy Places of this Mountain, whereby they are 
preſs'd more cloſely together, and ſo the Weight 
of the Clouds is increaſed. Now how the Moun- 
tains concur in producing theſe Effects, has alrea- 
dy been in ſome meaſure ſhewn before. 

Now if any one ſhould refuſe to acknowledge a 


gracious Providence of Gop in this whole Mat- 


ter, and wou'd pretend, that this is only peculiar to 
this ſingle Place, and conſequently, that it may 
be the effect of Chance, he may learn from the 
Deſcription of Madagaſcar, in the Geography of 


Mr. Robbe, and others, that there are likewiſe 
Vo L. II. Nn Woods 
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Woods and Mountains in the middle of that 
Iland, from whence Rivers flow on all ſides, 
which render that Country (tho' lying in the hot- 
teſt Part of the World) in reſpe& to the Sun, 
equal in Fertility to the beſt Climates of the 
Earth: And this you will find obſerved in ſeve— 
ral other Places, 


SE Cr. XXXIII. The Iaundation of Rivers do like- 
wiſe render the Torrid Zone habitable, 


Bur incaſe any other of theſe miſerable Phi- 
!ofophcrs ſhould again, according to their manner, 
ſtart new Difficulties, and fancy, that ſince what 
has becn advanced above, has happen'd in ſeveral 
Places, it might be the neceſſary Conſequences of 
Natural Laws, they may likewiſe be convinced of 
the unreaſonableneſs of ſuch Opinions, from other 
and different Means, which, beſides the foregoing, 
the Wiſdom of Gop has been pleaſed to make 
uſe of in rendering thoſe Countries fruitful, which 
would be otherwiſe quite ſcorch'd up by the Rays 
of the Sun. 

Now, not to ſpeak of Egypt again, one part of 
which lies under the Tropick a.b, and where it is 
thought to be the very hotteſt, becauſe the Sun 
does not only paſs twice a Year directly over their 
Heads, as it happens in all Parts of the Torrid 
Zone; but alſo, becauſe it remains a much longer 
time over the Countries lying about the Tropick, 
than it does at the Equator, which it paſſes by 
more ſwiftly; and yet this Egypt is made one of 
the moſt Plentiful and Fruitful Countries of the 
World, by the overflowing of the River Nile. I 
ſay, beſides Egypt, the dry and barren Country of 
th Blacks, commonly called Nigritia, or Nigritiarum 
Regio, may ſerve for a Proof; which likewiſe 
Uretches itſelf from the 8th to the 23d Degree 


of 


CY (MNI . a Rh a FF®o © ww , Tj ty90N 


The Religious Philoſopher, 593 


of Latitude, and conſequently very near to the 
Tropick of Cancer, in the hotteſt Part of the Tor- 
rid Zone, and 1s overflowed in the like manner 
by the River Niger; which leaving a kind of Mud 
every Year upon this ſcorched Country, makes it 
become the moſt fertile of all Africa. Sec con- 
cerning the ſame, Mr. Robbe's Geography, as alſo 
that of Varenius, Lib. I Cap. XVI. $. 20. about ſe- 
veral Rivers belides the above-· mention C, that pro- 
duce the ſame Advantages, Many of which there 
named, and amongſt them particularly the Rivet 
Zaire, do overflow their Banks yearly ; ſo that 
this laſt renders the Kingdom of Congo, whete the 
Air in clear Weather is intollerably Hot, exceed- 
ing Fruitful in all forts of Herbs and Plants that 
are good for Food: He therefore that is ſurpriſed 
hereat, and has a mind to be farther informed, how 
in ſuch a Burning Climate the Earth vicids ſo 
great a Plenty of all things, may learn from the 
above-mention'd Geography of Mr. Robbe, and the 
ſo often praiſed Varenius, how the Rivers Indus 
and Ganges overflowing always in June, July and 
Auguſt, do Water whole Kingdoms lying about 
'em, and make them Fruitful to a great Degree; 
as they likewiſe ſerve for a ſufficient Proviſion of 
Water to the Inhabitints during the reſt of the 
Months, in which there hardly calls any Rain. 
After how wonderful a manner the Hear of this 
Torrid Zone is farther qualified in ſeveral Places 
by cool Breezes and Rains, is likewiſe ſhewn by 
Parenius; IT ib. II. Cap. XXVI. H. 11. even fo far, 
that by other means which the Wiſdom of the Al- 
mighty has been there pleaſed ro nſe, the Seaſons 
ſcem frequently to run com rraty to the approach- 
ing and r:ceding of the Sun. Ir would be too 
tedions, and, according to al! probability, an unne- 


ceſſary Vork coo; to enquire into all the Cauſes 
thereof. 


Vo I. II. Nn 2 SECT; 


LL 
« + 
Th 
© 3 
* 
1 


594 Tue Religious Philoſopher. 


SFC. XXXIV. Convittions from hence. 


Now let me once gain ask theſe Philoſophers, 
that are really worthy of Compaſſion, and who 
will have all things come to paſs as they are, with- 
out the Wiſdom of the Creator and Preſerver of 
all things, whether, if any Body had found a Me- 
thod to furniſh a little Diſtrict of Land with a 
milder Air, and with as much Water as is wanted, 
and which without the ſame muſt have periſhed by 
Drought and Barrenneſs, together with all the 
Men, Beaſts and Plants that were upon it ; whe- 
ther it could be denyed, that the Wiſdom of Him 
that found out and ettected the the ſame (eſpeci- 
ally if the Knowledge and Power of the greateſt 
Number and moſt Skilful of Men, would not have 
ſufficed for that Purpoſe) were not worthy of the 
higheſt Praiſe; and whether they, or any one 
elſe, could imagine, that the Canals and Aque- 
ducts whereby in the drained Meers or Lakes of 
North-Holland the Lands are water'd in dry Sea- 
ſons, and the Cattle are provided with Drink, 
could have been brought about without the Con- 
trivance of a Skilful Engineer? 

Now this is what we ſee performed, not in 
drained Meers or Fens, but in vaſt Kingdoms; 
not a few Cattle water'd, but Millions of Men, 
Millions of Wild and Tame Beaſts, Millions of 
Trees, Shrubs, Plants, Corn, and other Herbs, 
preſerved alive thereby; not ſome few Acres of 
Land, but Whole and Great, and otherwiſe Uſe- 
leſs Parts of the World, fertilized thereby, and put 
into a Condition, from the abundance of their 
Productions, to communicate their Agreeableneſs 
to other People. Here are no Sluices or Mills 
made uſe of, which muſt be yearly maintaind at 
the Charge of the Country, but prodigious Bo- 
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dies, and vaſt Mountains diſcharging thoſe Fun- 
&ions; and which having been once placcd there 
by the Great Director of all things, remain there 
ſtill without any Expence to thoſe that reap the 
Benefit of them, being fitted to perform this their 
great Work, thouſands of Years, without any Di- 
minution or Attrition. Here are no Artificial Ca- 
nals or Sluices of a ſmall Extent neceſſary for this 
Purpoſe, but vaſt Floods of Water, and the great- 
eſt Rivers of the World. | 

Now, ſince all this is incomparably more Noble 
and of greater Benefit than that which every one 
readily confeſſes to be brought to paſs in the afore- 
{aid Meers by humane Contrivance and Wiſdom ; 
What Reaſon can theſe miſerable Philoſophers pro- 
duce, to juſtifie their perſevering in their Opinions, 
that the ſame is here done without any Wiſdom ? 


Szc r. XXXV. Concerning the Temperate Zones. 
Ar rER this Torrid Zone ab cd (Tab. XVI. 


| Fig. 1.) there follows two others, one on the one 


fide ab hg, and t' other on the other c di; which, 
in reſpect of the leſſer Heat, as in the Torrid Zone 
a hc d, and leſſer Cold, as in the two Frigid Zones 
ph, and i m; and therefore on account of the 
greater Temperament of the Air, are called the 
Temperate Zones. 

Taking then p, for the North Pole, abgh is 
the North Temperate Zone, and cd i the South; 
the former of which is inhabited by us, and almoſt 
all Europe, and the greateſt Part of Aſia, and con- 
tains all thoſe Lands and Seas which we may ſee 
in the Map of the World, lying between the Tro- 
pick of Cancer a b, and the Polar Circle g hy; the 
South Temperate Zone c d k i, which may be like- 
wiſe ſeen there, conſiſts chiefly of Seas. 


Nn 3 SECT. 
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Scr. XXXVI. The Advantages of the moſt Nor- 


thern Farts. - 


Ix is not neceſſary to expatiate here more par- 


ticulariy upon the Northern Zone: Every thing 
about us, or that has been repreſented in all thele 
Contemplations, centers in this, namely, to manifeſt 
the Power, Wiſdom and Goodneſs of Gov, 
which has ſhined out ſo brightly in theſe Parts of 
the World. This is certain, that in Fruitfulneſs, 
in the Temperarure of the Seaſons, and particu- 
larly in the Learning and Underſtanding of its In- 
habitants, it will give pace to no other whatever; 
foraſmuch as it is beyond all doubt, that in the 
Government of its Countries, in Commerce, in 


Navigations, in the Arts of War, and in an infi- 


nite Number of other Sciences, it far exceeds all 
other People. 

But the greateſt Benefit of all, and that which 
incomparably exalts this Zone above all the other 
Parts of the whole Globe, is, that the Know- 
iedge of the True Go, and his right Worſhip, 
have here their preſent Seat: Since-that this ſame 


bright Sun is now ſer in reſpect tounhappy 4/a, 


God having thought theſe People worthy (which 
exceeds ail H unane Gratitude) to whom he might 
reveal Himſelf and his Holy Word, and by them 
to propagate and diffuſe the Knowledge thereof 

to other Nations. . | 
A truely upright Soul, ſuch as loves and fears 
Gop, will eſteem nothing more deteſtable, no- 
thing more unreaſonable, than to imagine, that 
the Worſhip of Him alſo has acquired by Chance, 
or by a ſtupid Neceſſity of Natural Laws, its ſo 
juſt and equitable Principles, worthy of the True 
Gov, and ſurpaſling all other Idolatrous Worſhip. 
| And 
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And if an Atheiſt would but ever have taken 
the Pains to examine the adorable Wiſdom of 
Gop in this his Word, and the fundamental 
Knowledge therein of all Creatures; it he would 
but compare the exact Accompliſhment of ſo 


many Prophecies with Hiſtory; it he would re- 


flect upon the wonderful Preſervation of the holy 
Scriptures, in ſpight of the Rage and Perſecution 
of great Tyrants and Oppoſers of the Wo RD, he 
will be able to produce very few Arguments to 
make an impartiai Perſon believe, that it is the 
Effect of mere Chance that Gop is worſhipped 
in this Part of the World after the manner con- 
tained in his Word. 


Scr. XXXVII. The Chriſtian Religion is no Art 


of Politicians. 


Tur Atheiſts and Infidels have never yet been 
ſo Fooliſh and Brutal (if we may uſe ſuch hard 
Words) as to aſcribe that impreſſion which every 
one has of a Dcity or his Worſhip (how much 
ſoever they are diſpoſed to deduce every thing 
from thence) to mere Chance or Fatality. Where- 
fore being now obliged to ſeek for other Subterfuges 
and Evaſions, they now refer it to the Arts and 
Stratagems of great Politicians, who thereby en- 
deavour to keep in awe the People under their Go- 
vernment. | 

That this has Place in ſome Pagan Religions, 
as allo in the Mahometan, is eaſie to be ſhewn, 
they having been eſtabliſhed by the Force of Arms. 
But nothing is more impoſſible than to prove the 
ſame in the Chriſtian Religion : For if it be the 
Policy of Rulers and Princes to bridle and keep in 
awe a giddy Multitude, why has not ſuch Policy, 


with the Addition likewiſe of all their Power 


(whereby rhey have extirpated hundreds of thou- 
A Nn4 ſands 
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ſands for the Confeſſion of our Lord Jzsus Currsrt) 
been able to ſuppreſs a little, contemptible, inno- 
cent, unlearned and defenceleſs People, nor get 
the better of thoſe Principles ſo pernicious to their 
Atheiſtical Authority? By which Principles, Men 
were taught indeed to ſubmit themſelves to the 
Powers that were over them; becauſe there is no 
Power but of G op, and becauſe the Powers that 
be, are ordained of Him, Rom. xiij. 1. But alſo 
on the other fide, (which is by no means to be 
endured by an Atheiſtical Governour, who would 
direct all things according to his own Pleaſure) 
that Subjects are obliged, in caſe the Worſhip and 
Revealed Will of Go were oppoſed even by the 
mightieſt of Monarchs, to deny their Fear and 
Obedience. Was there ever any Religion better 
calculated to oppoſe a Supream Power, that does 
not own Gop, like this, tho” in all other Caſes it 
makes the molt obedient Subjects? And can any 
Prince, who accounts his Religion nothing elſe 
but a Bridle for the People, in any wiſe endure to 
hear even the meaneſt of his Subjects ſay, with the 
Apoſiles, in As v. 29. We ought to obey God ra- 
ther than Man ? Or, will he ſuffer a Religion to be 
exerciſed inany Place under him, where the Foun- 
der of it ſhall give this expreſs Charge to thoſe 
that exerciſe it, when perſecuted for his Name 
fake; Be not afraid of them that kill the Body, and 
after that, have no more that they can do. But I will 
forewarn you whom you ſhall fear: Fear him, which af- 
ter he hath killed, hath Power to caſt into Hell; yea, I 
ſay unto you, fear him, Luke x1j. 4, 5. from whence 
an Atheiſt himſelf may judge, if all Religions owe 
their beginning to State-Craft only, whether the 
Chriſtian would not long before this have been 
at an End: And ſince that could not be compaſſed 
by ſo many bloody Perſecutions, and raging Cru- 
elties of the higheſt Worldly Powers, whether the 


ſaid 
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(aid Religion muſt not have been preſerved from 
the very Riſe of it to this Day, againſt all the At- 
tempts and Deſigns of thoſe that would extirpate 
it, by the Intervention of a much higher and more 
reſiſtleſs Power? 


S ECT. XXXVIII. Atheiſts differ from the Wiſeſt 


Men. 


Now to return from this Digreſſion to the Bu- 


ſineſs in hand, it is undeniable, that this Northern 


Temperate Zone is inhabited by the wiſeſt and 
moſt learned Men; moſt of whom acknowledge 
a Go and ſupreme Director of all Things; from 
whence it is plain, that the owning a Deity, which 
has made and preſerved all things, is received and 
maintained by the wiſeſt of all People. If now a 
deplorable Sceptick, and who ſtill pretends to 
doubt of theſe great Truths, will not continue 
arrogantly to maintain, that the wiſeſt Men are the 
greateſt Impoſtors, and that the leſs knowing are ali 
cheated, and that he himſelf is the only wiſe and 
righteous Man ; he will at leaſt, by comparing all 
theſe things together, find a juſt Cauſe filently to 
fit down; and whatever his Philoſophy might have 
taught him before, to enquire farther, whether his 
perſevering in this Conceit, that he is the only 
wiſe Man, be not the greateſt of Follies; and 
whether the Proofs made uſe of by others, to 
ew that there is a God, are not ſtronger than 
thoſe to which he hitherto adhered : Laſtly, Whe- 
ther from the Works of Nature, the Wiſdom of 
the Creator may not as juſtly be inferr*d, as the 
Skill of the beſt Workman from thoſe of Art. Which 
trouble, if he pleaſe to take, he will have got a 
great way already, unleſs he be entirely abandon d 


to his own unhappy Principles. 


S EC. 
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SEC. XXXIX. Concerning the Frigid Zones. 


Tut two laſt Zones (Tab. XVI. Fig. 1.) are thoſe 
that are called tue Higid or Cold Zones, of which 
the Southern mi, lies under the Southern Pole u, 
and ſcem as yet to be entirely unknown to Geo- 
b en being repreſented upon their Maps very 
doubttully, eicher by Seas or by the Terra Auſt ali; 
Incognita. 

Tue Northern Frigid Zone o h, eſpecially if 
one approach pretty near ro the North Pole p, 
diſcovers nothing elſę but uninhabited Defarts, 
frightful Rocks, and Mountains of Snow and Ice 
for the moſt part ; concerning which, the Deſcri- 
ptions of N.va Zembla, Spitsberg, and Gr eeuland, may 
be conſulted. 


Sr r. XL. The Inpoſſibility of approaching the Poles, 


ON, can hardly read without Aſtoniſhment, 
what Kircher ſays in his Subterraneous World, and 
which he confirms by a Cloud of Witneſſes, name— 
ly, as Men approach the North Pole p, the Sea 
is driven towards it with fo icrefiſtible a Force, 
and, as if it fell from a Catara& or Precipice, 
that man y, who have had the Misfortune to come 
within the {aid Stream, have been hurried away, 
Men, Veſſels and all, and never ſeen again; and 
on the contrarv, thoſe who have endeavour 24 to 
ſail towards the South Pole m, have found the Sea 
flowing e92:in{t them with ſo terrible a Strength, 
that neither Sails nor Oars could bring them nearer 
to it. 

I leave this Relation to its own Weight; but 
how little Hope there is ever to diſcover and to learn 
the exact Geography under the Poles, may be 
learn'd from all the Voyagers that have bent their 

3 Courſe 
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Courſe that way. Certainly, that in Kepler's time, 
which is ſomething more tnan a Century, we were 
ignorant of every thing concerning them, and did 
not ſo much as know whether it was Land or Sea 
under the Polcs, is ſufficiently thewa by lis Epitome 
Aſtronom. p. 166, and 150. De Stair does likewiſe 
repreſent in his Phyfiology, the invincible Diftoal- 
ties of ever getting thither ; ſayin, p. 487, that 
when the H Handers endeavour'd to find a Paſlage 
to the Eaſt Indies by the North, and therefore 
were obliged to ſteer their Courſe Lowards chat Pole, 
the Compaſs loſt all is Virtue and Direction; by 
which means all Hopes of advancing ſerther, ſeemed 
to be entirely cut off, Yea, to be convinced, that 
it is {till unknown to all Men, what are the Coun- 
tries lying under the Poles, we need only caſt out 
Eyes upon the Ceſnotheoros of Mr. Huygens, p 119. 
who, in plain words affi ms the ſame, adding there- 
to, that he may expieis the D. fficulty, if not Im- 
poſſibility thereof, in the following Wiſh: O, one 
might but once ſee thoſe Regions ! 

But altho' ſome might think it poſſible, that in 
following Ages the ſame may be diſcover'd, yet 
the abſolute Impoſſibility of ever attaining to the 
aſt Degree of Latitude, is daily more plain by 
new Experiments ; the vain Attempts of the boldeſt 
dailors are gvery time ſo many new Proofs thereof. 
But that which ſeems to fruſtrate all Hopes, even 
for the future, are the impracticable and always 
obſtructing Mountains of Ice, which are found there 
yearly by our Greenland Traders, and which, ac- 
cording to all Probability, may date their Age 
from that of the World; fince the Sun ſeems never 
to have had ſo much Strength, as to be capable of 
diflolving theſe vaſt Tracts of Ice, frozen by ſo 
many and ſuch long Winters. So that any Acceſs 
to the Poles will be always defeated thereby, and 
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as long as the Earth continues in tne ſame Poſe. 
tion with reſpect to the un. the lame Difficulties 
are like to remain. 


N r 1 
: * 0 


CONTEMPLAIION XXI. 
Of FIRE. 


ä —— * 


S Er. I. Tranſition to FIRE. 


OW, tho' we do not, like ſome Philoſo- 
phers, aflert the Earth, Air, Water and Fire 
to be the onlyPrinciplesorFoundation of all Things, 
nor pretend to limit the Wiſdom of the Almighty 
to a certain Number of Principles, if we may ſo 
ſpeak; yet it can be denied by no body, that all 
of em center in the Compoſition of many natural 
Bodies: Wherefore we ſhall proceed to conſider 
this laſt Element of Fire. 


Sz cr. II. The Inconveniences that would befall us, i 
there were no ſuch thing as Fire in the World. 


Ir there be any one ſtill ſo unfortunate, as not 
to be able to break looſe from thoſe deplorable 
Sentiments, that every thing that exiſts, and 
even Fire itſelf, has been made by mere Chance 
and ignorant Cauſes, at leaſt, without any wile 
and determinate End; Let ſuch a one retire with- 
in himſelf, and contemplate this Globe of the 
Earth, and every thing belonging to it, = the 

tate 
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li- N state in which he might ſuppoſe himſelf and that 
es to be, in caſe there was no ſuch thing as Fire. 


After the ſetting of the Sun, and all other Hea- 


retily Lights (to take no notice here that the Light 
thereof does even in a great meaſure conſiſt of Fire, 
or brings a great deal of that Element along with 
it) how does the whole Earth, cover'd with Clou- 
dy and Nocturnal Vapours, differ from the moſt 
diſmal Subterraneous Caverns and Dungeons? Since 
during ſuch à time no Man would be able to 
move one Foot forwards, or to diſpatch any kind 
of Buſineſs. Without Fire, which by the Means 
of Candles, Lamps, Torches, and the like, affords 
Jus Light in the greateſt Darkneſs, what difference 
would there be between our Condition, and that 
of Men who ſhould be blind half their Life-time? 
ſo-· N Without Fire, moſt of the Productions of the Earth, 
ire which ſerve Mankind for Food, for Refreſhment, 
os, Wand for Dainties, would not be fit to be uſed in 
ry {many Countries to thoſe Purpoſes, nor could be 
ſo chewed by the Teeth, nor digeſted by the Stomach. 
all And every body to whom the way of living, and 
ral of preparing our Diet in theſe Countries is known, 
ler muſt be convinced, that neither Bread nor Fleſh, 
nor moſt of the Fruits of the Ground, or of Trees, 
would be of much uſe without theſe Means, bur 
Nvould turn to an unwholeſome, crude Nouriſh- 
ment, and perhaps to no Nouriſhment at all. 
Would not the dreadful Cold of Winter, if not 
10: MW moderated by Fire, be capable of diſpeopling 
ole whole Countries, and of freezing to Death num- 
nd bers of Women and Children, that are not capable 


ce of keeping themſelves warm by ſtrong and violent 


iſe Þ Motions ? | 

th- If there were no Metals for the uſe of Mankind, 
he (to ſay nothing of Gold and Silver, which may be 
he the moſt eaſily ſpared) eſpecially if there were no 


ite Iron, which furniſhes us with ſo many * 
Te or 
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for numberleſs Uſes ; for plowing, building, and Wnott 
in a manner, for all other Arts and Purpoſes , every Nuoc 
one may eaſily conclude, under what Inconvenien- 
ces all Mankind would, labour: Now tho” the Iron 
and other Mines ſhould be infinitely more in number 
than they now are, yet it is ſufficiently known, W 1 
that without Fire, no uſe could be made of them, I Arg 
nor could they be ſmelted or ſeparated from their Wprel 


reſpective Ores. | M.. 
| of k 
SE cr. III. Convictions from thence. * 


To reckon no more, let an Atheiſt repreſent to that 
himſelf the World in ſuch a Condition, that he moi 
and all Men ſhould be without Light in Darkneſs, thin 
without Warmth in Cold, without any Preparation 
for raw Food, without all the Conveniences which 
Metals, and chiefly Iron would afford them: Now, 
if any one ſhould come and tell him, that he had 
diſcover'd {uch a Matter by which all theſe Defects 
and Wants might be ſupplied, and the World be- 
come happier in ſo many Inſtances, would not even 
the moſt obſtinate Infidel acknowledge the Inven- 
tor to be a very wiſe Perſon 2 Now ſince the ſame 
is perform'd by a Being infinitely ſuperior to Man, 
and after a much more ſublime and wonderful 


manner, why will he refuſe to own the Wiſdom of 
ſuch a Being? 6 


SFr. IV. It is ſtill uncertain what Fire is. 


THrrns have not been wanting among the En: 
quirers into the Secrets of Nature, thoſe that have 
endeavour'd to dif over whar Fire is in itſelf. and 
what are its Proms; and it ſeems probable that Not 
Mr. De *tair, who s in a manner conlider'd all 
Opinions, has fallen won che beſt Nation of it in 
the following Words; Explor. VI. H. 1. There is 

not hing 


The Religious Philoſopher, 605 


H Loching in Nature more obvious to the Senſes, and 
oching leſs intelligible than the Nature of Fire. 


1 Sect. V. The Firſt Notion concerning Fre. 


Tw o Opinions, which are defended with many 
Arguments by thoſe who maintain them, are at 
t preſent in vogue; the firſt is, that all Particles of 

Matter, of what Nature ſoever they be, are capable 

of being turned into Fire, it they can but be moved 
ſwiftly enough, or can be divided ſmall enough. 

Now, whether ſuch Motion be occaſioned by 

o that Fire-Fluid, which the Followers of the fa- 

e nous Carteſius term the firſt Principle, or of ſome- 

thing elſe, we ſhall not here enquire. | 


SET. VI. The Second Notion. Fire ſeems to be a 
Particular Subſtance. 


Tu Second Opinion laid down by other Phi- 
loſophers is, that Fire is a particular Fluid Matter, 
ike Water or Air, which, like thoſe, adheres to 
many Bodies, and adds ſomething to the Compo- 
ſition thereof. 
n, What ſort of Figure the Particles of Fire conſiſt 
ful Hof, we ſhall not here attempt, as ſome have done, 
of to inveſtigate; foraſmuch as it is not eaſie to diſ- 
cover the ſame ; nor likewiſe, whether the Chy- 
miſts have gueſled any better, ſome of whom will 
have the Eflence of Fire to conſiſt in Sulphur, 
others in an Acid. We ſhall content our ſelves 
n- Jwith producing the Reaſons why it ſeems moſt 
veſcredible, that Fire both has, and maintains its own 
nd REfſence and Figure, remaining always Fire, tho' 
1at (bot always burning. 


SECT, 
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thereof ſo fine and ſmall, that no Glaſs can be 
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| . 

Sscr. VII. The firſt Reaſon for the aforeſaid  " 
Opinion. 

8 


To prove this, the firſt Reaſon ſeems to be, 

that all Subſtances are not combuſtible. 

-- How happens it, that Wood and Turf will burn; c 
but that the Aſhes which they make are incapable ti 
of burning ? If it be not upon this account, that tt 
the Fire-Particles, which were before in the Wood b. 
and the Turf, fly away by burning, leaving the de 
Aſhes bereft of them, and therefore unfit for burn- - 
ing. t 

1 TR very well, that thoſe who are of the 

foregoing Sentiment, will anſwer to this, that Aſhes MW thi 
and other Bodies, as the Amianthus or Frather-Al-· Fi. 
lum, and the like, which cannot be burnt by Fire, 
are of too groſs and heavy Parts to be put into th: 
Motion by that ſubtil Matter. Bur if that were mu 
true, it would ſeem to be a neceſſary Conſequence, ¶ ing 
that the ſmalleſt and lighteſt Parts would, without cat 
Difference, be the fitteſt and beſt diſpoſed to pro- X 
duce Fire: But (not to ſay, that Water might al. 
therefore burn, at leaſt, much better than Oyl c! 
Cinnamon, Cloves, and others, which being hea- 
vier than Water, fink down in it) why don't Vo- 
latile Salts burn? which are ſo eaſily put into 
Motion, that the leaſt Warmth is capable of mal: 
ing them evaporate into the Air, and the Parts = 


ſhut cloſe enough to keep them always in. And 
to the end that no other Obje&ions may be of- {ui 
fer'd on account of the exceeding Fineneſs of their 
Parts, it is known, that they are ſo powerful and Wag 
ſharp, that being only diflolved in Water, they Mor 
will even deſtroy a Metal as hard as Copper, and 
turn it into a liquid Matter. They that have a4 
mind to make a Trial thereof, need only put a 
Copper 
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Copper Farthing into the Spirit of Sal Armoniac, in 
which they will find it quickly diſſolved. 


Scr. VIII. The Second Reaſon ; and an Experiment. 


Secondly, It a very ſwift Motion were only ne- 
ceſſary to reduce all Bodies to Fire, and that a par- 
ticular and determinate Matter were not required 
chereto, how comes it to paſs, that hot Water 
being moved more violently by blowing, is not ren- 
der'd hotter but colder *? And yet, the Air is ſo 
. abſolutely neceſſary to our Fires, that without it, 

they would be extinguiſh'd ? 

e The Truth of this is known even to Women 
5M themſelves, who for that purpoſe extinguiſh their 
Fire with Covers, or ſhut it up in Dove Pots. 

And to the End, that no body ſhould believe 
that this way of extinguiſhing the Fire is not ſo 
much owing to the want of Air as to the obſtruct- 
ing the Aſcent of the Smoak, whereby it is ſuffo- 
cated ; Let a Man make a Tube of Paper (Tab. 
X VI. Fig. 2. ABCD) the Cavity whereof muſt be 
a little larger than the Thickneſs of the Candle 


a- Candle burning; now if there remains below at 
o-MCD, any Orifice or Opening between the Candle 
and the ſaid Paper Tube, {6 as to admit a free 
Paſlage to the Air, the Candle will keep its Flame, 
and remain burning ; but if one ſhould compreſs 


zuiſned; notwithſtanding that the Tube remained 
Works of Profeſſor Senguerdius of Leyden. ] 


a Vor. II. | O © Sgr. 
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GH ; and let him ſuddenly put it over the ſaid 


the Paper at EF, ſo as to obſtruct the Paſſage of 
the Air, the Candle will be immediately extin- 


pen all the while at A B, and allowed a free Paſ- 
age for the Smoak. | See this Experiment in the 


2 
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Stcr. IX. The Third Reaſon, and an Experiment. 


Bur Thirdly, We ſee yet farther, that the Air 
likewiſe is not proper or adapted in all its Parts in 
general, for the ſupplying of Fire or Flame, but 
that certain determinate Parts of the ſame are re- 
quired thereto; from whence it likewiſe ſeems to 
appear, that we muſt form a more limited Notion 
of Fire, than to think it merely a Motion of ſome 
Parts, provided the ſame be but ſwift enough, and 
that it is very probable, that Fire being maintain'd 
by ſome particular Subſtance, does conſiſt of par- 
ticular Parts, and has therefore a diſtin& Nature 
of its own, For which purpoſe, let any one make 
the following Experiment : 

We took an eight-corner'd Bottle ADE (Tab. 
XVI. Fig. 3.) cutting off the Pottom of it, and 
then put a Candle, ſet upon a flat Piece of Board, 
under it; the Ends of which Board D and E ſtood 
out beyord the Edge of the Glaſs, that they might 
not be driven up into it when the Glaſs was let 
coy. as far as BC inthe Water: And we then ob- 

crved ; 


I. That. the Candle being lighted, remained 
burning as in a Lantern, while the Air flowed in 
by ſeveral little Holes, that it found between the 
Eoard DE, ard the Glaſs. 

IT. But putting the Bottle into Water as high 
as BC, whereby all the Paſſages for the Air were 
ſtopp'd, the Candle burnt about 20 Seconds, and 
then went out; becauſe the Warmth of the Candle 
driving the Air out of the Mouth A, the Flame 
loſt its Food. 

III. A crocked Tin Tube HK F, which was 
not very large, being put into the Glaſs, there 


ſcemed new Air to be derived to it by the OO | 
ut 
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but we found however, that after it had burnt be- 
tween 21 and 22 Seconds, it went out 4g 

IV. To ſee therefore if th.s did not akewiſe 
happen thro' want of Air, which, as it was pro- 
truded before the Mouth A, might ikewile find 
its Paſſage by the other Mouth ot the Tube F K H, 
as ſoon as it was ſufficiently cac;hed by the Warmth 
of the Candle, we took a pair of Bellows L H, 
blowing continually freſh Air therewith into the 
Tube, and by the Tube into the Bottle; where- 
upon we obſerved the Candle burning as bright as 
ever before, whilit ſuch blowing iaſted. 

V. But that which is very rematkable, was, 
that when inſtead of the Bellows we biew into 


| the Tube at H, with the Mouth, ſome Air which 


had been a while in the Lungs, we tound the 
Candle did not burn above ten Seconds; andcon- 
ſequently not near ſo long as when it had no freſh 
Air at all: This is a plain Sign, that the Air in 
our Lungs loies that Property which render'd it 
fir to feed the Flame, and that Flame and the 
Breath of Men ſeem to require the ſame kind of 
Air. 

VI. This is the more confirmed, foraſmuch as 


when we ſuffer'd the Air to go no farther than the 


Mouth, and not to deſcead into the Lungs, and 
by quick and frequent Breathings, conveyed the 


fame into the Tube, the Candle wouid continue 
| burnin2, tho” not fo bright as when we uſed the 


Bellows, which ſupplied it with more and freſher 
Air. TD, 

VII. Having vuta little Wax-light in the Place 
ofthe Candle, wefound that by icaving the crooked 


Tobe in the Bottle open, the ſaid Light burnt 170 
d.conds. | | 


From all which it may be inferr*'d with great 


Appearance of Truth, that the Air in general is 


VOI. II. O 0 2 not 


- 


X i. 
1 
CY 

- 


OP I I I 3 
„ 1 
* 0 5 
=y _ 


- 7 2 1 , r 


— = rr 


| 
| 
; 
: 
1 
| 


610 The Religious Philoſopher, 


not only neceſſary to Fire, but even, that ſome 
particular Parts thereof are only proper for it ; and 
conſequently, if it be not eaſie to prove, yet it is 
very probable, that Fire 1s likewiſe a particular 
Subſtance or Matter. For if it had wanted no- 
thing more than that fine Element -or Principle; 
which ſome Philoſophers have ſuppoſed, and beſides 
them only ſome coarſer Particles, be they what 
they will, ſo that they could by the ſaid Matter 
only be continued in Motion ; it does not ſeem 
that either of theſe were wanting here, even at 
the time when the Candle was extinguiſhed, For 
of the latter ſort, there was enough remaining 


in the Candle it ſelf; and according to theſe Phi- 


loſophers, the other fine Matter may with leſs 
Reſiſtance come at the Flame through the Pores 
of the Glaſs, than through the Air ir ſelf, Is this 
likewiſe by Chance, that whereas Fire does ſtand 
in need of a continual Aflux of particular Par- 
ticles of the Air, the ſaid Particles are always at 
hand, and are endowed with juſt ſach a Property 
as will fced almoſt all kinds of Fires? How comes 
it then, that they dare not likewiſe maintain, that 
the Fitneſs of the Teeth and Pinions of a Wheel, a 
Clock, or a Mill, or the Wards of the Key for a 
Lock, which it is to open, are formed without the 
Contrivance of the Workman ? Since the Ends and 
Pupoſes for which they are uſed, fall infinitely 
ſhort in compariſon of thoſe great Benefits which 


the Aptitude of Air and Fire to each other do de- 
rive to Mankind. 


SECT. 
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St cr. X, and XI. The Fourth Reaſon, wid 4 Expere 


ments. 


Ir now, Fourthly, we can ſhew by Experiments, 
that that which we diſcover in Contemplating 
Fire has a great Analogy and Likeneſs to the 
Effects of Water and Air, with reſpect to the 
Matters that are diſſolved therein; we ſhall learn 
farther, that thoſe Philoſophers ſeem to come near- 
eſt to the Truth, who maintain, that Fire is a par- 
ticular Matter, or a Meuſtruum, as the Chymilts 
phraſe it, capable of unbinding, that is, of divid- 
ing or ſeparating very many and almoſt all Bodies 
that are known to us; after the ſame manner, for 


inſtance, as Water acts upon Salt, and Aquafortis 


upon Iron. So that the burning of moſt Bodies 
is no otherwiſe performed, than by the melting of 
ſome of the Parts thereof in the Flame. For which 
reaſon, if there be many Fire-Particles in ſuch 
Bodies, as Wood, Turf, or the like, they help to 
encreaſe the Flame when they are let looſe by 
burning; and when none of theſe are to be mer 
with in Bodies, or when they can't be unbound, 

the Flame is not encreas'd thereby, but thoſe Bo- 
dies are only melted and render'd fluid in the 
{ame manner as we ſee Aſhes and Metals melted 
in the Fire, which don't burn, but are turned to 
Glaſs. And as other Meyſtrunms do either not 
diſſolve ſome Bodies wholly, or not in a long while; 

ſo we find ſome, but very few, Bodies that are 
capable of reſiſting the Power of Firc afrer it has 
long operated upon them. 

Thoſe that deſire to ſee ſome Rua of this 
kind of Effects of Fire, need only confalt the Wri- 
tings of Chymiſts about them; and to ſave them 
trouble, we ſhall preſent them with ſome few. 
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*Tis knpwn, that if one put Salt of Tartar and 
ounded Antimony in Water together, that Salt 
will take hold of the Antimony in a little time, 
unite itſelf in that Meuſtruum with the Sulphur 
theicot, as the Chymiſis delight to call it. After 
the lame manner we find, that the ſaid Salt of 
T arcac wiites :teit with the Sulphur of Antimony 
when diſſolved in Fite, as before it had partly been 
in Water. Now the (aid Chymiics know, that 
whether Fire or Water be choſen for a Me. ſtruum, 
a Mixture of the {ame Properties will relult from 


this Sat and Antimony; and every one may ſee the 


ſame by putting Vincgar to both. 

Thus we {ce the fame Effects reſulting indiffe- 
rently from Fire and Water in other Chymical Ope- 
rations ; ſuch as Coagularioas or Precip itations, as 
they are called by Chy miſts ; the Regulus Antimo nit 
being mingled with its Sulphur in Antimony, by 
the means of Salt of Tartar, that unites itſelf in 
the ſaid Sulphur, is ſeparated from it by Fire, and 
ſinks to the Bottom after the fame manner as Steel 
united with the Sulphur-Copperas, when this laſt 
is diſſolved in Water, and ſo in many other Caſes. 

Thus we find alſo, chat the Flame of a Candle is 
always blue and cranſparent at Bottom, but much 
whiter at Top, becauſe more Parts of the Cotton 
and Tallow are there mingled in the Flame, which 
is render'd thicker thereby ; ; juſt after the ſame 
manner as when any thick Matter is mingled with 
the Water, which will be cleareſt where there 1s 
a leſs Quantity of ſuch Matter, and thickeſt or 
moſt troubled where the Matter moſily abounds, 
So likewiſe, when you kindle a Brimſtone Match, 
the Flame proceeding from the Brimſtone will ap- 
pear at firſt blue and tranſparent, but ſo ſoon as 
the Stick or Card, which it cover'd, are diſſolved, 
the Confuſion of the Parts of both Bodies will ren- 
der the ſame thicker ard whiter preſently. 

Infinite 
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Infinite Examples of the ſame kind might be pro- 
duced to ſhew the like Effects of Fire, and the 
Flame thereof, as do occur in other Men/!runms, 
which may alſo be obſerved in the Turt of this 
Country, and many other combuſtible Matters. 
Thus is Flame tinged blue or greeniſh, like Men- 
ſtruums, by Copper, as it is upon this Principle, 
that the Engineers underſtand how to give diffe- 
rent Colours to their Fire-Works. This ſcems 
yet farther to confirm what we have ſaid above, 
namely, That Fire is to be accounted a fluid 
Matter, and like other Fluids, to conſiſt of parti- 
cular Parts, 


SECT. XII. The Fifth Reaſon, and ſeveral Experi- 


ments. 


Fiſthly, Ir it be thought, that it has been juſt- 
ly concluded, that the Air is a particular Fluid, 
conſiſting of its own determinate real Parts, only 
becauſe it had an Elaſtick Faculty (whereas ſeveral, 
according to a Philoſophy embraced ar this time, 
maintained the ſame to be nothing elſe but a Col- 
le&tion of all kinds of Particles) why ſhould not 
the ſame Arguments be as concluſive to hold the 
ſame of Fire too? Seeing that the Parts thereof, 
when put into Motion, do expand themſelves with 
much greater Force than thoſe of the Air. An Ex- 
ample of ſach an Expanſion of Fire mingled with 
Water, may be ſeen above in Contemplation XIX. 
But a more common Proof of the unſpeakable 
Greatneſs of this expanſive and rarifying Power of 
the Fire, may be fetch'd from the modern Mines, 
Mortars, Cannons and other kind of Artiilery, which, 
in the blowing up of ſuch ſtrong Walls and Bul- 
warks,and in the amazing ſwiftneſs of the diſcharg'd 


Bullets, do repreſent to every one the dreadful Force 


of the rarifying Faculty of Fire ; for it is now well 
o 4 enough 
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enough known, that theſe Effects (ſcarce to be 
believed by ſuch as had never ſeen them) are only 
produced thereby. 

It was with Amazement that I read the Expe- 
riment of Mr. De Stair ; having omitted to make 
the ſame my ſclf, becauſe the Glaſſes belonging to 
the Air-Pump, and which are wanted tor that 
- purpoſe, cannot be ſo eaſily procured in this Place: 
He ſays, in his Phyfiolog. Expl. XIX. H. 12 1, that up- 
on heating Red-Lead in a Glaſs, from whence the 
Air was exhauſted, by the Rays of the Sun colle&- 
ed in a Burning-Glaſs, the Glaſed Veſſel, in 
which the ſaid Red-Lead was contained, burſt in 
Pieces with a great Noiſe. Now he that knows, 
- Firſt, that this Red Lead conſiſts only of the Aſhes 
of burnt Lead, upon which a continual Flame has 


long acted; and, Secondly, that the ſaid Lead- 


Aſhes: become heavier by the Operation of the 
Flame, and therefore is impregnated with a great 
many Fire- Particles, that join themſelves to it 
(ſince there comes out a greater quantity of Red- 
Lead than there was of the common Lead put in- 
to the Fire) can he judge otherwiſe, than that 
theſe Fire- Particles being excited and put into 
Motion by the Fire of the Burning-Glaſs, dilated 
themſelves, and thereby burſt the Glaſs? From 
this Experiment, ſince the Glaſs was firſt emptied 
of Air; and from the firſt Experiment of Water, it 
ſeems that it may be inferr'd, that it is not always 
neceſſary to call to our Aſſiſtance the Force of the 
Air, which is preſent in Mines or in Guns, in order 
to underſtand the rareſying Force of the kindled 
Gun- Powder, ſince here the whole ſeems to be 

aſcribed to the Particles of Fire 
The ſame ſeems to be confirmed by the addi- 
tional Experiments of Sir Jſaac Newton's Treatiſe 
of O tics, p. 354. where it is ſ»id, that upon di- 
ſtilling a Spirit from Oil of Copperas and Salt- 
| = 
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petre, and pouring the eighth Part of an Ounce 
therereot upon halt as much Oil of Carraways, in 
a Place from whence the Air was exhaulted, rhe 
Mixture preſently took Fire, and burſt in Pieces a 
Glaſs that contained it, of fix Inches Breadth, and 
eight Inches Heighth, juſt like kindied Gun-Pow- 
der : This can by no means be aſcribed to the Air, 
becauſe the Glaſs was emptied of it; wherefore 


the rarefying Power of the Fire maſt be conſider'd 
as the Cauſe thereok. 


Ster. XIII, and XIV. The Sixth Reaſon, and an 


Experiment, 


FRO M what has been ſaid above, about Red- 
Lead, it ſeems, that one might infer, that as Air 
and Water are conſolidated with Plants and Li- 
e ring Creatures, and help ro compoſe the Bodies 
t thereof, the Particles of Fire arc in the ſame man- 
ter to be found in the Structure and Compoſition 
|- Wot many things, without any actual Burning, as 
Pater may be in hard Horns, Bones and Wo od, 
t Prithout rendring the ſame Soft or Moiſt. This 
o be Chymilts can witneſs, who have frequently 
d {Wiltilled ſuch Bodies, without mixing any Liquid 
n {Matter with them. 


d They who have ever ſeen e ee Things 
it Porn, and how: with a touch of the leaſt Spark of 
s re, they are in an inſtant turned almoſt all of it 
1e FWito a dreadful and deſtroying Flame, will per— 


er Heaps inſiſt upon no other Proofs, to be convinced, 
2d hat there are lodged in Wood, Turf, Bones, Oil 
be nd Gan-Powder, a vaſt Number of Fire-Parti- 

les, which as ſoon as kindled, do all of them 
li Pperate; whereas without being kindled, they re- 


iſe nan Quiet and without Motion. 

11- But for a plainer Proof, how probable it is, that 
It- Fire itſelf may contrib. ute to the Formation of ſo- 
re, lid 
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lid Bodies, the Naturaliſt know, that there hz; 
been lately in the foregoing Age, a certain Sub- 
ſtance diſcloſed to the World, to which they giyg 
the Name of Phoſphorrs : This appears to be: 
ſolid hard Body, that may be handled ; but put i 


into warm Water, and it will aſſume any Form, l 
and retain it after *tis Cold. So that the MakergÞaV 
thereof uſe this Method, to collect a great mant. 
ſmall Balls, in which Shape it oftentimes come) 
over firſt, into one great Piece. Now, that this [tc 
Matter, it not wholly, yet tor the moſt part coe 
ſiſts of a ſtill Fire, is plain from hence: that ro 
you let it lye for Years together in cod Water (x i 
a great Quantity thereot in my Cuſtody has lain (oF** 
above ten Years) it will not burn; but being tv 
ken out of the Water, the Warmth ot a Mans 
Hand will preſent!y produce a Light in it, and: 
F.ame too, tho' not icnſible, and if you ſpread; 
littie of it upon the Skin of your Hand, it wil > 
ſeem as it alittle Flame roſe from it, but within 
out burning: Burt it you encreaſe the Warmth ofſÞſ|a 
this Phoſphorus a little more, it wil. preſently exe ha 
its Heat, and be changed into a co:.ſuming and is 
unextinguiſhable Fire, burning till nothing harden 
remains of it, excepting, as ſome ſay, a lirtlJ: 
Sower Liquor. I never burnt it in a great Q,anWctr 
tity, but have found by Experience, that thor 
Warmth of the Sun will kindle it; and that wha F 
one rubs it hard upon a Cloth, the ſame will tab Hab 
Fire; as likewiſe, that when ſome Body had fa 
ſmear'd his Face over with ir, that he might ſhin e 
in the dark, and aftzrwards moving ſo much as tat 
get a kind of a Sweat, it burnt all the Hair wir 
his Head, and had like to have occaſion'd muchWle 
greater Miſchief. But we ſhall ſpeak more large Have 
ly hereafter concerning this Phyſphorus. he 
But that beſides all this, Fire joins and fixes iat. 
ſelf to many Bodies, has been plainly enongiſow 


prov 
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roved by Mr. Boyle's Experiments; and it is 
affirmed by many, that the Beams of the Sun col- 
ected in a Burning-Glaſs, and pointed for a time 
zoainſt Antimony, have encreaſed the Weight 
hereof. 

Yea, ſince Fire as well as Water, Air and Earth, 
ave been upon Enquiry, found in the Compo- 
tions of all Animals and Plants, what Reaſon can 
ny one alledge, that the three laſt ſhould be 
ſeemed particular and determinate Beings any 
ore than the firſt > We ſhall not reckon the other 
Properties of Fire, ſince this ſeems ſufficient to 
rove, that it is a very particular Matter, at leaſt 
lat it is very probably ſo. 


SECT. XV. Convictions from the foregoing Ob- 


ſervations. 


Now, whatever the Nature of Fire may be, 
in any one ever fancy, with perfect Tranquility, 
hat ſo Noble a Creature is iound in the World by 
hance, and without Deſign ? The Beauty where- 
is ſo great, that whereas the Ingenious Painters 
an imitate the Colours of all things, they are only 
nable to repreſent the Glance of Fire; the Ee- 
1anWcfir of which is ſo univerſal, that without it, the 
th orld would be deprived of Warmth, of Light, 
het Fertility, and be nothing but a diſmal Solitary 
tale Hlabitation for thoſe that dwelt upon it: Even 
had far, that there is hardly any thing to be found in 
e World, the Preparation of which for the uſe of 
ankind, is not wholly, or for the moſt part 
wing to Fire. Not to mention the illuſtrious 
le thereof, by which the Enquirers into Nature 
rgehave made it, as it were, one of the chiefeſt Keys, 
herewith to unlock the moſt hidden Secrets of 
sit Nature. Yea, if Fire has its Exiſtence by Chance, 
ngnow can any one who believes it, deliver _ 
ov c 
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ſelf from the dreadful Apprehenſions, that eithe; 
by the ſame Chance, or by an unavoidable Con. 
currence of ignorant, but neceflary, Cauſes, the 
World may to morrow, or ſooner, be deprived 
Fire, and he himſeif condemned to perpetual Dark: 
neſs, and to a moſt miſcrable Condition? 


DE. 


S ECT. XVI. The great Quantity of Fire in th: 


Wor ld. 


Now if one of thoſe Philolophers, who ur 
happily doubts of the greateſt Truths, be force! 
to acknowledge by what has been ſaid above, thi 
hardly any Living Creature can ſubſiſt without th 
uſe of Fire; let him go on and obſerve, what grea 
Abundance of it is to be found every where; ani 
how being at hand inalmoſt all Subſtances, it dot 


as it were, offer itſelf to the Service of all Meier 


and is found ready without their taking hardly an 
trouble about 1t. 

To ſhew that this is true, it will not be nece 
ſary to ſearch for Demonſtrations, nor a long Chu 
of Arguments in the Depths of Philoſophy. V 
know well enough, that it is to be met with in 
manner every where; as in almoſt all Plants, eſn: 
cially ſuch as conſiſt of Wood, and which con 


poſe whole Foreſts, in the moſt part of Animi 5 
in their Bones, in their Fleſh, in their Blood, 1 
which being dryed, will burn ; in ſo many Min: 

rals, in Fenny Grounds, in Coals, in Brimſto e \ 

in Salt-petre, yea even in Stone itſelf ; all whichan 

Mankind are wont to make uſe of after ſo mayer 

Ways, when either their Profit or Pleaſure nud 

quire it. — 

exh. 
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ic 

2 Fer. XVII. The Wiſdom of him that reſtrains the 

the | Power of Fire. | 

Ol f 

No w if all this cannot induce an obdurate 
\theiſt to acknowledge either Wiſdom or Deſign 
1 the Creator, or Goodneſs in the gracious Giver 

„t this Fire, let him contemplate the vaſt Quan- 

iy thereof that is found in the World, and the | 
errible Powers of the ſame : And then let him . 

ell us, whether he cannot therein diſcover both the | 

ce iſdom and Power of him who preſerves the f 

hu arch from being deltroyediby Fire; ſince ſo rag- 1 

eg a Matter that is to be met with in ſuch great 7 

eenty every where, is after ſo wonderful a manner 

au ridled and reſtrained from exerting its Conſuming j 

Faculties, and yet ſo readily offers itſelf to the | 

le ervice of every one that wants it. | fl 

That this is not a vain Imagination, is as clear 

Ws the Day; becauſe there is not only a Quantity 

cf Fire ſufficient for all Purpoſes throughout the 

World, but even ſo much of it, that no Body 

mould think thereof without Horror, if he were 

in Wot aſſured that there were not an over-ruling 

(MW ower that holds the ſame in his Hand. 


= % ———— — — m—_ 


nM Scr. XVIII. 4. Hiſtorical Account of Fire in 
q % the Earth. | 


o Morrovrs, it we look upon the Earth, how 
hic hen we avoid being alarmed, when we find ſo many 
1anfWarts of it filled with Fire! In our Watry Holland, 
> rnd even in the drained Meers and Fenns, Expe- 
ience has frequently taught us, that the Vapours 
exhaling from the Pits and Wells of the Peaſants, 
aving been accidentally ſet on fire by a Candle, 
care mar ably conſumed both Men and Houſes. 


Put 
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But to be yet further convinced of the Danger 
in which the whole Structure of this Globe is, Wrom 
according to all Probability, on account of the Wage 
Quantity and devouring Faculty of the Fire hid in En I 
the Bowels of it, we need only conſuit Hiſtory HH 
concerning the number of ſubterraneous Caverns ſible 
ot Fire and burning Mountains, in which a natu- 
ral Gnn-Powder, it there be not yet ſomething ef f 
more violent, does ſo often exert itſelf in all its 58. 
dreadful Effects. From whence otherwiſe do pro- 
ceed the terrible Eruptions and Eructations of a th 
Fire of the famous Monte Gibello, or /Etna, in Sicily ritt 
By the Force of which, Stones of 300 lb wt. have ps fi 
been thrown out to the Diſtance of ſeveral Miles, 
and whole Rivers of Fire flowing out of it, have 
conſumed every thing round about it. In the Year 
1557, it occaſion'd an Earthquake throughout the 
whole Iſland, with the Deſtruction of many of the 
Buildings, whilſt Noiſes, like the Diſcharges of MW" © 
the greateſt Guns, were heard, and rent the Earth; re 
thro' the Openings of which, the Fire burſt out in 
ſuch great Quantities, as to deſtroy every thing 
hve Leagues about this Mountain. This great 
burning Mountain, according to the account of 
Borelli, does contain in Circumference at the Foot 
or Bottom of it, about a hundred Leagues; and 
there might be a whole Book writ upon the diſ- e 
mal Effects of it. | 

Had this been the only Place of the World 
where {ſuch a thing had happen'd, our unhappy 
Philoſopher might {till have been eaſie, flattering 
himſelf, that it was an uncommon Event, and that 
there was no Danger from thence to the whole 
Earth: But ne won't be fo eaſt y comtorted, when 
he finds in the Relations of all Geographers, 
that the like burning Mountains are to be met 
with in all the Corners of the Earth, 


The 
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The Monte di Soma, or Veſuvins, lying not far 
com Naples, is both now, and has been for many 


ges a Volcano, or burning Mountain; as is Hecla 
n Iceland, which rages oftentimes no leſs than 
Etna, vomiting out prodigious Stones with a ter- 
ble Noiſe. 

In the Ifland of Java, not far from the Town 
of Panacura, a Mountain broke out in the Year 

586, for the firſt time diſcharging ſuch Quantities 
ff burning Brimſtone, that above 10000 Perſons 
n the Country round about were deſtroyed there- 
vith, and caſting out great Pieces of whole Rocks 
s far as the ſaid Town, accompanied with ſo diſ- 

al a Smoak, that the Sun was cover'd with it, 
nd the Day almoſt turned into Night. 

The Mount Gonnapi, in one of the Iſlands of 
Buada, that has been burning about ſeventeen 
Fears, broke from the reſt with a terrible Report 
nthe Month of April, of the ſaid Year 1586 
hrowing out a moſt dreadiul Quantity of burning 
latter, ard great Red-hot Stones, of the length 
ff a whole Fathom, as they were found in the Sea, 
elfides ſuch a prodigious Number of the ſmaller 
ort, that they render'd the Sea in a manner un- 
alable, whereby the Fiſh were ſuffocated, and the 
Waters boiled as if they were in a Kettic with Fire 
nder it. 

There is likewiſe another Mountain upon the 
land Sumatra, which ſmoaks and flames juſt like 
Et. 

The Earth in the Molucca Iſlands caſts out Pire 
n ſeveral Places, and frequently with a hideous 
Noiſe ; eſpecially a Mountain in Ternate. 

In one of the Meoriſo Iſlands, lying 60 Leagues 
liſtant from thoſe cf the Muluccn, there happen ve- 
y often Earthquakes, wich Fru ptions of Fire and 
iſhes; and thoſe ſubterranecus Fires have fo 
reat a Strength, that il ey caſt ort glowing NO 
nich 


——_— fo <I>. 
, ” W 4-4. wo. 


— fr 


622 The Religions Philoſopher. 


which appear like whole Trees; and the Roch 
themſel ves are therby burnt and conſumed ; hig 
the Mountain which repreſents a frightful Fiame, 
roars With a terrible Noiſe, as if there were 3 
continual Thunder, or Diſcharge of the greateſt 
Cannon. 

In Japan, and the Iſland about it, there are ma. 
ny little, and one great burning Mountain. 

In Zandaja, one of the Philippine Iſlands, there 
are found many ſmall Fire-Mountains ; and oncin 
the Iſland Marindica, not far from them. 

The like are found in North America, in the Pro- 
vince of Nicaragua; as alſo in Peru, among those 
Mountains that make the Ridge of the Cordillera, 
near the City of Arequipa, there flames a Mountain 
continually, which cauſes the Inhabitants to live i: 
a perpetual fear, leaſt it ſhould burſt ſome time or 
other, and ſwailow up the Town. There is like- 
wiſe one near the Valley Mullahalv, which being 
open'd by Fire, did caſt out great Stones, and by 
the Cracks and Noiſe that it made, put even very 
diſtant People into a terrible Fright, 

There be allo ſeveral burning Mountains in the 


Diftri& that lies on the Eaſt- ſide of the River JM t 


niſcea, in the Country of the Tongeſi, ſome Weeks 
Journey from the River Oby, according to the Re- 
lations of the Muſcovites ; as alſo near another Wa— 
ter called Befida. 


They who deſire to be farther informed of theſe, 
and other Places of the World, whete Fires have We 
formerly appeared out of the Earth and Moun- 


tains, may conſult the Coſmographers and Geo- 
graphers, ſach as Farenius, &c. 


That which is related in the Hiſtory of the Roy-· 
al Academy of Sciences for the Year 1708, is par- 


ticularly remarkable, namely, that near the Iſland 
Santorini, in the Year 1707, there ſprung up a new 
Iſland from the Bottom of the Sea, in which, 

about 
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about the End of Auguſt, the ſubterraneous Fires, 
WF which at firſt made a terrible rumbling, burſt our 
at laſt with ſuch violent Noiſes, as if ſix or ſeven 
pieces of great Cannon were diſcharged at the ſame 
WW time, and made continually new Rents and Open- 

ings, through which ſometimes a great Quantity 
ot Aſhes, and ſometimes ſo vaſt a number of little 
glowing Stones, were caſt up into the Air, that 
they made a little Iſland near that of Santorini, 
where they frequently fell down, making it appear 
| as if it were all on Fire: Belides that, there were 
frequently ſeen huge burning pieces of Rocks toſſed 
into the Air like Bombs and Carcaſles, with ſuch 
a Force, that they were carried ſeven Miles betore 
they dropt into the Sea. The reſt of theſe terrible 
e may be read in the abovemention'd 
lace. 


Sect. XIX. Fire in the Air, and an Experiment. 


Now if we paſs from the Fire of the Earth to 
that of the Air; muſt not even the moſt obſtinate 
he Atheiſt acknowledge, that this Element is likewiſe 
7e. full thereof; in Caſe he ever ſaw the ſame diſtur- 
es bed and put into Combuſtion by Thunder and 
de. Lightning, and the dreadful Effects thereof? But 
Va-: ſuppoſing it to be in the midſt of fine and calm 

Weather, and a bright Sun-ſhine, yet even there 
ſc, could he not reflect, without trembling, upon the 
are great Quantity of Fire Where with he is ſurrounded, 
un- eſpecially, if ever he had an Opportunity to ob- 
eo ſerve the Effects of great Burning-Glaſſes, which (by 

only collecting the Beams of the Sun into a Place 
ov. {Mo much ſmaller, as the Focus is ſmaller than the 


ar- Superficies of any ſuch Burning-Glaſs) can kindle 
ind a Fire of ſo terrible a Hear, that in a few Minutes 
ew it will do that which our greateſt Fires are not 


able to do in Hours, Days, yea, Months and 
Vo I. II. P p Years 
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Years; of which more largely in another place, 
But to ſhew here, that the Air, even warmed with 

a Kitchen Fire, acquires a ſufficient Quantity of 

the Heat thereot ro do harm, one need only take 

a poliſhed Silver or Pewrer Spoon, and put the 
Cavity of ic againſt the Fingers, and hold it faſt Wt 
with the Thumb, in ſuch a manner that the Handle : 
of it may {lick out about half way above the Fore- Þ i 
finger. Now if you hold the back of your 2 
Hand, and the Concave part of the Spoon avaink F: 
the Fire, ſo that the Appearance, or Image of  t: 
the Fire collected therein, throws a bright and 
enlighren'd Spot upon the Forefinger, you will 
find, that the Fire which is in the Air, being re— 
fected from the Cavity of the Spoon upon the Fin- 
ger, will burn the ſame intolerably, even whilſt the 
Hand ſufters no Inconveniency from the Fire itſelf, 
and the Air about it, and 1s only ſenſible of a mo- 
derate Heat. 

Bur to be entirely convinced of the great Quan- 
tity of Fire in the whole Univerſe ; Let any Body 
view with Attention the Sun and the Stars, which 
do not only ſhew themſelves to us thro? Tele- 
ſcopes, but cven to our naked Eye; and let him 
conſider, what a vaſt quantity of Light deſcend 
from them to us, which is either plain Fire itſelf, 
or at leaſt brings along with it the moſt ſubtil Fire 
imaginable : And then. ask ſuch a one, whether he 
be not convinced of the Probability of what we 
have ſaid, and particularly of this, that the Hea- 
vens Re wife do contain Fires, the Number of 
which exceeds all Conception. 


SECT 
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Sect. XX. Convidtions from the foregoing Obſer= 


VAatllynas. 


Now to come to a Concluſion of all theſe Mat- 


| ters, let a Man ſcriouſly conſider with himſelt all 


that has been juſt now related concerning the Fircs 
in the Bowels ot the Earth, or thoſc of the Air 


and Heavens, and let him tell us, ſince the Pro- 


perty of Fire is ſuch, that when once put into Mo- 


tion, it will kindle every thing that is capable of 
being burnt or intiamed, and who.iy dcitroy che 
| ſame, whether it does not appear a greater Wonder 
to every one that argues rightly, that the Earth, 
with all about it, is ſtill ſubſiſtiug, than that it has 
not long ſince been entirely devoured and con- 
| ſumed by ſo many Fires as are in and round about 
| it. Certainly, if the Volcanos, or burning Moun- 
| tains, that are ro be found in all Corners of the 
| World, had a Communication with each other by 
| ſubrerraneous Rivers of Fire (as many think may 
be proved by Hiſtory and Experiments) it is hard- 
y conceivable, that it coald have continued in be- 
ing to this very Day. 


And conſequently, that which the Chriſtians 


| confeſs, and St. Peter maintains in his Second Epiſtle, 
>, i!J. v. 7, 10, 12 does not deſerve to be ſo much 
cavill'd at and derided, as is done by ſome Atheiſts, 
namely, That the Heavens and the Earth which art 
| now, by the ſame Mrd are lebt in Store, reſerved un- 
to Fire againſt the Day of Judgment and Perdition of 
ungodly Men. in the which the Heavens ſhall paſs 
| away with a great Noiſe, and the Elements ſhall melt 
| with fervent Heat; the Earth alſo, and the Works 
that are therein, ſhall be hurnt up. He repeats the 
| ſame in the 12th Verſe : Lroking for and haſtirg to 


the coming of the Day of God, wherein the Heavens be- 


ing on Fire, ſha!! be diſſolved, and the Elements hat 
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melt with fervent Heat. Since Nature, and the 
dreadful number of ſo many terrible Fires that are 
found almolt every where, 1n the Heavens, in the 
Air, in the Body of the Earth, and almoſt in every 
thing that it produces (as has been ſhewn before) 
ought to make every one believe, that the De- 
ſtruct ion of all things by Fire, has long been at the 
Door; and that it is a certain Miracle, that the 
World has not ſooner felt the Effects thereof. 


SEC r. XXI. Convictions from reſtraining the Power 
of Fire. 


Bo r after all this, add yet ſomething more, by 
which a D:vine and Over-ruling Power is as ſen— 
ſible, as if it were felt by the Hand: Can any one 
imagine, that it is by mere Chance, and without 
Wiſdom, that ſo terrible a Creature, which by 
one ſingle Spark can be put into Action, and into 
the molt violent Motion, is bridled and curbed 
from doing Evil, and moreover compelled to be 
beneficial ro Mankind in innumerable Manners, 
and infinite Occaſions ; and that there is no Di- 
rection neceſſary thereto, to prevent the ſame from 
putting the whole Globe into a Conflagration, as 
it ſometimes does ſeveral Parts thereof ? Can we 
here diſcover no Goodneſs nor Wiſdom of a Great, 
Mighty and Gracious Ruler, ſince by his Power 


only, this raging Matter is, as it were, impriſon'd 


in Pitch, Oil, Brimſtone, and whatever elſe is a 
proper Food for it; and that he does not ſuffer it 


to break out to the entire Deſtruction of all Things: 


That beſides this, he does deliver to Mankind the 
Keys of theſe Priſons, which can at any time ſet 
free this tamed and chained Priſoner, and ſet it at 
full Liberty, only by rubbing one piece of Wood 
againſt another, by ſtriking Steel upon a little 
Stone, by putting a very ſmall quantity of Fire 
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to other combuſtjble Matters, and in ſhort, after 
infinite other ways, as often as the Service thereof 
is neceſſary? Again, if the bridling all this Fire 1s 
brought about by Chance, how can any one re- 


main without a continual and deadly Fear, left by 


the ſame Chance, which is no more deiermined 


to one Object than to another, this impriſoned 


Fire might ſhake off its Fetters, and ſo produce a 


molt miſerable Deſtruction, in tae molt diſmal man- 
ner, of every thing that ſtands in its way ? 


Let now a Philoſopher, who will not admit of 


this, in order to be convinced, ſtep once into a 
Magazine of Gun-powder, where a great Quan- 
tity of that Matter is laid up: Now it Experience 
| had not taught him before-hand, would he have 
eaſily believed, that in ſuch a black and unſightly 
| heap of Grains, ſuch an unconceivable and dreadful 


Quantity of Fire were hid and lock'd up, in which 


he could neither diſcover Light, nor Warmth, nor 
any fort of Motion? and yet, by the fall of a little 
Spark of Fire into this ſeeming unapt Matter, it 
would be in an inſtant of Time turned into a con- 
ſuming and deſtroying Flame, the Violence of 
which would rend the Earth, and cauſe even re— 
* mote Houſes and Walls to fly up in the Air, and 
fall down in Heaps of Rubbiſh ; inſomuch, that 
the ſtrongeſt Towers, nor even Rocks themſelves, 
how ſolid ſoever, would be able to reſiſt the Force 
thereof. 


And to the End that our Philoſopher may not 
flatter himſelf with this poor evaſive Comfort, 
that there are but few Magazines of ſuch deſtroy- 
ing Matter, and that but few People have occa- 
ſion to come in the way of 'em, let 'em conſult the 
modern Writers of Natural Hiſtory; or let him 
only conſider with Attention, the Experiments and 
Relations of the preſent and paſt Years ; and then 

ep 3: the 
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the vaſt quantity of Thunder and Lightning, and 
the frighttul Eruptions and dreadful Havock made 
by ſo many Earthquakes and burning Mountains, 
and he will undeniably be convinc'd, that it is not 
only in the Magazines or Mills of Powder, that 
he 1s to apprehend the Effects of Brimſtone and 
Sa1t-petre, which are the Ingredients of Gun-pow- 
der; but that likewiſe the Air and the Earth, if 
they be not full of a natural Gun-powder (as ſome 
Pniloſophers, and not without Reaſon, have 
thought) are at leaſt endowed with ſo violent and 
dreadfuſ a Fire, that the Effects of it does not only 
equal rhoſe of Powder itſelf, but in innumerable 
Caſes, docs incomparably exceed it; altho' it ſo 
often appears entirely inactive. 


SECT. NXII. After what manner the Fire of the Air 
and Heavens is preſerved. 


No w if that Fire which is impriſon'd upon the 
Earth in ſo many Places, and in ſuch various Bo- 
dies, and hinder'd from breaking out for the De- 
ſtruction of all things, docs diſcover a great and 
mighty Preſerver; ſo that even an Atheiſt cannot 
or dare not promiſe himſelf one Hour's Security, 
if it were not an all- protecting Providence, but 
only unknown Laws of Nature, or mere Chance, 
operating indifterently this or that wa ay that 1n- 
tervend : How much more then is a Wonder- 
working and an Adorable Power viſible from 
herce, that ſuch an unceivable Quantity of Fire 
can be kept up in the Air round about us, -with- 
out putting every thing into a Conflagration! And 
not to ſpeak of Lightning again, is it not demon- 
ſtrable by the modern Burning-Glaſſes, that Light 
itſelf, as it is derived to us from the Sun, being a 
little more cloſely compreſſed or collected, would 
be capable of converting the whole Globe (nothing 
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excepted) into a glowing Ocean, much more dread- 
ful than that which is ſeen in the Glaſs-Houles, or 
in the Metal Smelting- Houſes. 

Now I firſt ask thoſe People that cannot diſco- 
ver in all this a Divine Direction, to what Cauſe 
tis owing, that the Globe of the Earth is placed 
and ſtill continued at juſt ſuch a Diſtance from the 
Sun; ſo that the Fire thercot can only warm, en- 
lighten and fertilize the ſame ? And how it hap- 
pens, that it is not removed to ſo great a Diſt-nce, 
as to be render'd entirely barren by Cold, or brought 
ſo near to the Sun, as to be burnt up and turned 
into a glowing Heat thereby; ſince it is plain 


enough, that nearer to the Sun the Light is more 
| cloſely compreſſed in the fame Space, ard cohſe— 
| quently has much greater Force in burning? And 


whether it be conceivable, that among ſo many 


Millions of Places that might have been | oſſeſs'd 
either by the Earth or by the Sun, in the vaſt ſpace 
of the Univerſe, there is juſt one ſingle Point cho- 
ſen, where only it is moſt advantageous to this our 
Globe, without any End or Deſign ? 


Secondly, Since, if the Light came down to our 
Globe fo cloſely compreſſed, as it is near the Sun, 


| the Earth wou'd undergo a much ſtronger and 


more violent Heat than what we obſerve in the 
Fo:us of Burniug-Glaſſ. herein, in tl 
Tous of great Burning-Glaſſes, wherein, in the 


Space of a Minute, all kind of Metals fall down in 
glowing Drops, ler tlieſe Philoſophers tell us, whe- 
ther any more proper Means could have been 
| imagined by them or others, to ſecure the Earth 
from ſo dreadful a Heat, than to bind the Light to 
ſuch Laws, by which every thing that procceds 
from one Point, is diſſipated and ſcattcr'd : inſo- 
much, that the Right Lines, which it deſcribes by 
its Beams, the farther they flow from their Source, 
the more diſtant they become continually from 


each other. This Diſſipation or Scattcring of 
Pp 4 Light 
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Light, the Mathematicians expreſs by the Term of 
Dive. ging, and they prove the ſame by numerous 
Experiments, by which, beſides that, as we have 
ſaid above, the Earth is preſerved from the moſt 
dreadtul Conflagration : This great and unvalu— 
able Convemiency is conveyed ro Men, that all 
things, and one and the ſame Point of many, ma 

be ſeen at the ſame time on all Sides, Ot all 
this, thoſe who have no Skill at all in Opricks, 


may for greater Clearneſs conſult what has been 
ſaid in Contemplation XII. 


SFC r. XXIII. Convictions jrom thence. 


Ap can theſe unhappy Men {till fancy that 
there is neither Wiſdom nor Power in all this; to 
wit, That all the Rays of Light which is deri- 
ved down to us from ſo immenſe a great and fiery 
Ball (as we may ſuppoſe the Sun to be in all ap- 
pearance) do ſufficiently Diverge, or are ſcatter'd 
abroad, before they reach this Earth ; and that 
it is without any Deſign, and only by meer Chance, 
that ſo active and violent Matter as are the Parti- 
cles of Fire, which if preſs'd together, or united 
in a Point, wou:d, as in a Furnace, turn all things 


into a g:owing Sea; and notwithſtanding its being 


continually protruded with ſo ſwift and terrible a 
Motion, is yet ſo ſtrictly bound and confined by 
theſe Laws of Divergency, and continues fo, that it 
has never departed from them in ſo many thou- 
ſand Years following ; and that all Men whatever, 
can enjoy nothing but the greateſt benefit there- 


from, altho* its dreadful Motion produces other- 


wiſe nothing but general Deſtruction. 


SECT. 
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SET. XXIV. All the Water in the World not 


ſufficient to extinguiſh this Fire; jhewn by ſeveral 
Experiments, 


THERE remains ſtill to remove one Subter- 
fuge, which ſeems ſtill of uſe to thole that deny 
1 Divine Providence, namely, that row plentt- 
fal and how terrible ſoever the Fire may be which 
is fouud in and about the Earth, there is yet a 
ſufficient Quantity ot Water to preſerve the ſame 
from being burnt; ſo that upon this occaſion, it 
does not ſeem neceſſary to aſcribe ſuch a Preſer- 
vation to a particular Favour and Foreſight of 
at MW Gop. 
to 1 ſhall not object to this, that there are even 
1- W \uch Bodies containing ſuch Fire-Particles within 
ry them, that can only be put into Action by Water, 
p- Jof which a Lime-Kiln and Mill, not many Years 
*d ſince, has been a ſad Example, which by the 
at breaking of a Sea-Dyke, and overflowing of the 
ce, Water till it reached the Lime, was entirely burnt 
ti- ¶ down: Beſides, many other Inſtances that may be 
ed brought from Chymiſtry, to prove, that a Cold 
12s Matter infuſed in Water, will become intolerably 
ing bot, and ſometimes break out into a clear Flame: 
e 31 Thus Oil of Vitriol, upon putting cold Water to 
by it, will wake the Glaſs in which they are mingled 
ſo hot, that one ſhall not be able to hold it in ones 
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ou- Hand: the ſame will likewiſe happen, by pouring 
ver, cold Water upon that which remains from the 
re · ¶ Sublimation of the Lapis Hæmmatites, and Sal Ar- 
her- noniac, and in many other Caſes. 


But it is an Experiment known to the greateſt 
Enquirers into Nature of this Age, that Living 
| Sulphur, mixed with Filings of Iron, and kneaded 
to a Dough, by the Addition of cold Water, will 

in a few Hours time become warm, and at laſt be 


ſet 
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ſer on Fire; touching which, the Phyficks of M. 
Hartſoeker, the Opticks of Sir Nas Newton, as ally 
the Kegilters of the Royal Academy ot France, may 
be conlulted. 

Now, whether this be one of the Cauſes of tie 
Subterraneous Fires, Earthquakes, and the lil: 
Motions, we ſhall not here nicely enquire into, 
but at lealt it is unqueſtionably true, that there ar 
Matters of ſuch a Nature in the Earth, which, 
far from being ſecured from burning by Water, are 
kindled thereby, and compleatly fer on Fire. 

And to ſhew farther, that there are alſo certain 
Matters which are capable of burning in Water 
itſelf with great violence, without being able to 
be extinguiſhed any wiſe thereby, we need only 
caſt our Eyes upon that ſort of Fire-Works, which 
firſ: performing their Operation under, and then... 
above the Water, do thereby repreſent an unex-W 
tinguiſhable Fire. To this purpoſe, I find this 
little Experiment in my Notes, of the 29th of Od 
1695. We took a little Cartouch, or Caſe, of tha: 
kind which they uſe in making little Serpents o 
Squibs in common Fire-Works, and filling the 
ſame with Duſt of Gun-powder, without addin 
to it the Cracker or Bounce with Grained-Powdc;,\iſ 
we ried it to a little Stone; then it being kindlec | 
and dropt into a Glaſs filed with Water, we ov 
ſerved it to burn under the Water, and in the dark 
of the Evening, to give a great Light. | 

Now, ſince there 1s in the World much Brim bh 
ſtone and Salt-petre (of which Gun-powder does 
partly conſiſt) when they have once taken Fire, 
they cannot eaſily be extinguiſhed by Water, which i 
does ſufficiently appear from what has been 109 
now ſaid; as it does likewiſe from the frighttu! |: 
Eruptions of the Sabterraneous Fires, whi ch have 
oftentime burſt out from the bottom of deep Se2s;or 


of which we have e given an Inſtance before, in th 
Calc 


c 
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. ¶ Caſe that happen'd not long ſince, of the new- 
lo W born Iſland near that of Santorini. 


a 

| SECT. XXV. Some Experiments alone the 

1 Phoſphorus. 

e 

i Brsipes the foregoing Experiments, the reſt- 


ac Wleſs Curioſity of Chymuts enquicug into tae Na- 
ch ture of all things, has ſome few Years lince re- 
at Wrcaled to the Worid a ſort of Coliection of Fire 
Wot which we have already made ſome mention 
BB: bove) called the Phoſphorus, which ſecms to be 
Ut Whbcfore ſcatter'd in the Air, and ottendimes in 
tog water itſelf, and being prepared by the acceſſion 
of any Heat, may be reduced into a perfect Flame: 
Among ſeveral Experiments which we have made 
bout this Phoſphorus, I find the following upon 
) Notes; 


I. That it has been often found, that a certain 
ha S gree of Warmth was neceſſary to make the Phoſ- 
yield a Light or Burn: 

| For in the Winter, or January 1596, A little bit 
pf it upon a Paper, lying upon the ſide of the Glaſs 
Receiver of the Air- Pump, in a place that was not 
arm, was obſerved to give no Light; but on 
ne contrary, ſome of it being put upon the Hand, 

t preſently ſhined and flamed, but without doing 
Day hurt. The fame being repeated ſeveral 
"Wines, always produced the like Effect. But be- 
ine put into a little Bottle, that was made ſome- 
hat warm, it did not only burn, but remained 
burning, tho' the Air was quite pump'd out of 
the Recipient, into which it was put, and alſo 
ſterward, when the Air was let iff again: So that 
t appeared from thence, that this Fire, different 
om many others, would equally burn with or 
vithout Air, 


We 
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We likewiſe ſaw, that the ſame Phoſphorus being 
put upon the Duſt of Gun- powder, and held n 
a Paper at ſuch a Diſtance from the Fire, as a My 
may ho.d his Hand without uneaſineſs, both of 'en 
preſently took Fire: The {ame happens whether 
you uſe the Duſt of Gun powder, or the round 
Grains of it with the Phoſphorus. From whernc:W 
the foregoing Aitlertion, z. that Warmth was 
neceſſary, does likewiſe ſeem to be proved. A 
likewiſe from hence, that upon rubbing the 7h. 
phorus upon Brown Paper, and warming the ſame, 
it will burſt out in a perfect Flame. 


II. In another Experiment, we took ſome of the 
fineſt Parts of Duſt of the Phoſphorus (which i 
the Diſtilling are drawn over together with thi 
rounder and larger Pieces) and put it into a litt 
Veſſel, with Water upon the Fire; where after i 
had boiled, we perceived, that in the empt 
Part of that Veſſel, there appeared a great Lig 
at the Top of the Water, and ſome little Piece 
as if they were burning, floated upon it. 

From hence it is plain, that theſe Fitre-Parti 
cles, with the requiſite Degree of Heat, will 
likewiſe burn in Water; and that Fire can allo 
paſs thro' Water, and produce a Flame up 
it, without being extinguiſhed therewith : 1M 
can't be objected, that there are not ſufficient 
Pores or Paſſages in the Water for it, ſince i 
the foregoing Experiment, S$:&. XXIII. whe 
the Gun-powder burnt in the Water, a thid 
Smoak aſcended, as paſſed thro* the whole dept! 
of the Water. 


III. We put 'the Water, in which the ſaid Dul 
of the Phoſphorus was boiled, into the Recipient 0 pe 
the Air- Pump, and obſerved that ſome of the ſmall f 
lpminoas Particles preſerved their Light wy A 

lal 
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[Glaſs was almoſt evacuated of Air; we likewiſe 
„aw, that every time that the Air was pumped 
11 Wout of the Recipient, a great Light rife out of 
an tne Bottle that held the ſaid boiled Matter: From 
en Wwhence, as well as from other Experiments, it 
1 Wſcemed to follow, that the Fire of the Phoſphorus 
bad an Elaſtick Power, which exerted itſelt when 
the Preſſure of the Air was leflened, 


MF IV. The ſaid Water being afterwards cold, and 
{having ſtood about an Hour in the open Air, it 
nen was obſerved, that whilſt it was unmoved it yield- 
ed no Light at all, nor could any Part of it be 
ſeen in the Dark, but being ſhaken, it fired (as we 
[ſpeak upon this occaſion) or flaſhed after the man- 
| 18 ner as Sea-Water does in Summer: And we found 
alſo about a Week after, that the ſaid Water, upon 
tie aking the Glaſs in the Dark, did Kill give Light 
like the Water of our Ditches in a hot Summer, 
?)Wnotrwithſtanding that the Glaſs remained always 
SW unſtop'd and open. Yea, it may be inferr'd from 
hence, that Fire does likewiſe cleave to Water. 
And if the firing of the Sea, and ſome of our In- 
land Salt-Waters proceeds from this Cauſe, that 
"W {uch a Subſtance cleaves or joins itſelf to them, 
one may likewiſe conclude from thence, that (how 
ſtrange ſoever it may appear) Fire does alſo 
I mingle itſelf with Water in a great Quantity, 
I without being extinguiſhed by it, if there be but 
the leaſt degree of Warmth therein. 


V. I muſt add hereto, that this Phoſphorus, with 
= which all theſe Experiments were made, had lain 
at that time four or five Years under Water, and 
| had been kept in the ſame ; ſo that even Water be- 
Ing cold, ſeems to be capable of ſerving for a pro- 
per place to keep Fire in, and from whence the 
lame Fire remaining unextinguiſhed, may upon all 
occaſions be produced. VI. Now, 
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VI. Now whether we may from hence form 
an Hypotheſis, that this ignite Matter owes its 
birth either to the Air, or to the Rays of the Sun 
that are therein, ſince the Urine ot Animals can 
produce no ſuch Phoſphorus, without having been 
a long time expoſed to the open Air and Light of 
the Sun, and likewiſe thoroughly fermented and pus 
trified ; as alſo, whether the Cauſe why this Fire 
cleaves to the fermenting Urine, be on account of 
its Saltneſs, foraſmuch as in other Waters alſo, 
which are ſalt or brackiſh; ſuch Fire or Flame is 
commonly obſerved, we are not yet ripe enough 
in Phyſical Knowlege to determine any thing about 
it here : This 1s certain, that whenthe Air and 
Light have acted a long time upon any ſuch Matter, 
many Phoſphorus's will proceed from thence ; and 
that there is a very great quantity of Fire ſcattei'd 
in the Air, which exerts itſelf in ſome manner in all 
Meteors, but inLightning particularly, after a dread- 
ful manner. Now Lightning, quite contrary to 
the Nature of other Fires, ſeems to want nothing 
but the Hear of the Sun to kindle it; and accord- 
ingly it is obſerved to be moſt frequent in hot 
Countries, and with us in warm Weather. This 
likewiſe ſeems to be one ot the particular Properties 
of the Fire which is found in the Phoſoborus, that an 
almoſt common Warmth, yea, ſuch a one as is hard- 
ly able to kindle a Fire, or Gun-powder, will yer (ct 
the {ame a burning: And when it burns, we ſee, 
that like Lightning 1t breaks out ſometimes with 
ſeveral Repetitions of new Flames as I find in my 
Notes, that when I held a Phoſ;horus in a little 
Bottle exactly over a burning Candle. 

I don't know whether others can ſhew ſuch 2 
Fire, even alſo a Liquid Matter, that can be pre- 
ſently ſet on burning ſo eaſily as this Phoſphor:s, 
only by the Heat of one of our Summer Days; but 
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I never ſaw any kind thereof, beſides this ignite 


Matter, that appeared to me in its manner of In- 


gammation ſo analogous to that of Lightning: For 
25 for all other ways that are made uſe of by the 
Philoſophers, to ſhew how Lightning is kindled in 


the Air, there ſeems to be either areal burning Fire, 


or ſome other Matters ſuppoſed, which many will 


not allow to have place in the Air. 


S ECT. XXVI. A Fluid Phoſphorss. 


We find this Phoſphorus uſeful for diſcovering 
Properties of Fire in many other Caſes; and among 
lothers, it ſeems to ſerve for a Proof and Confir- 
Imation of what has been ſaid above, F. VI, Cc. 
Inamely, that Fire is a particular fluid Matter : 
Focaſmuch as this compreſſed Fire in the Phoſpho- 
ris will ſuffer itſelf to be diſſolved in Oyl of 
[Cloves, and ſome other Ovls, and communicate 
to the ſame ſome ignite Particles; ſo that if you 
let a little piece thereof lie any time in the ſaid 
Oyl, it will acquire a Faculty of ſhining, and re- 


preſent a liquid Phoſphorus: At the ſame time 


however, retuſing to be diſſolved, and to mix itſelt 
with many other Oyls and Liquors. This likewiſe 
does in ſome manner ſeem to ſhew that Fire, at 
lleaſt that which is in the Phoſphorus, does conſiſt 
ol a particular determinate Matter. 


Sect. XXVII. Preparation of the Phoſphorus. 


I was not here minded to deſcribe Chymical 


Proceſſes in all their Circumſtances ; but to the 
End, that every one may be aſſured of the Truth 
ok what we have here ſaid, and have an Opportu- 
Pnity of enquicing farther into the Properties of Fire 
by the means of this ignite Matter, I ſhall here 
dd a Method of making the ſame more. conve- 


2 nient 
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nient than thoſe which many Chymiſts have | 
behind in their Writings, becauſe it does not ſta 
in need of the ſo troubleſome way of evaporatii 
the Urine, That which I find in my Chymic 
Obſcrvations about it, 1s as follows ; 

I took the Dregs or Settlings of Urine, that h. 
ſtood a long time in a Tub in an Hoſpital, and h. 
thereby acquired the Thickneſs of Soap; I pf 
ſome Rain-Water to it, ſtirring it about, in ord 
to incorporate them together as much as wi 
poſſible, and by pouring off the uppermoſt an 
thinneſt Parts of it, I ſeparated the other Impg 
rities from it. Then I let it ſtand in the ſat 
Water ſo long, till the Matter that was in 
did all entirely ſubſide; from which afterward 
by the Repetition of freſh Water, all the Sal 
were ſeparated. This the Chymiſts call Edul: 
rating, that is to ſay, making ſweet or freſh, Th 
ſubſided Matter being dryed in a hot Iron Pot, w 
put into two little Retorts, and placed after ſud 
a manner in the ſmalleſt reverberating Furnac 
that that which we had a mind ſhould come ov: 
by Diſtillation, might not riſe too high. The 
next Morning, at half an hour after Six, I put Fit 
under it, but joy ned no Recipient to it; and abo. 
half an hour after Eight, a yellowiſh Matter bega 
to come over, which dropt into two little Glaſſ 
{et under it, and would make an Ebullition wit 
Aquafortis. At One a Clock of the ſame da 
when the Fume and yellow Drops ceaſed to com 
out of the Retorts, there were two little Veſſels, tl 
Mouths of which were prepared before for th: 
Purpoſe, faſten'd on with Luting; being firſt fill 
with Water in ſuch a manner, that the Orifice 
of the Retorts might be juſt above the Water 
and we preſently obſerved ſomething like Light 
ning in the ſaid Veſſels. At Three a Clock the Ai 
which was in thoſe Veſſels over the Water, wa 
glowin 
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plowing and red, and Phoſphorus lay at the Bot- 
tom ot the ſaid Water; the Furnace itſelf was 
made narrower than it ſhould be for other oc- 
caſions, but the Fire- place had its entire Magni- 
tide, to the end, that it might attord as ſtrong a 
Heat as poſſible; and to prevent the Diminution 
of it by the frequent Addition of freſh Turf, it 
continually was ſupplied ar laſt with choſe burnt 
ones that are uſed to be kept in the extinguiſhing 


Pots. 


SECT. XXVII. Convictions from the foregoing Ob- 


ſervations. 


Bur to return to the Buſineſs : Since we ſec in 
this Phoſphorus ſuch a Fire, which upon the ac- 
ceſſion, of any Warmth cannot only not be extin- 
guiſned by Water, but may be kindled and burn 
therein ſince likewiſe We ſce ſomething of the 
ame Nature to happen in Lightning, which, al- 
tho' ſurrounded by ſo many thick watry Clouds, yet 
is not hinder'd from being kindled in the midſt of 
em, and from ſetting on Fire every thing about it: 
Since we ſee tarther, that this Fire of the Air min- 
cles itſelf with Salt-Waters, and in the Summer 
time, cauſes them to flaſh and ſhine; and beſides, 
makes Gun- powder and Sait-petre, when ſet on 
Fire, to burn in Water juſt as they would do out 
of it; To ſay nothing of the ſubterraneous Fires, 
that rage ſo terribly, tho” they lye under the deepeſt 
Sea: I ſay, if an Atheiſt would conſider all theſe 
things, is it poſſible for him to acquieſce in ſo 
poor an Evaſion as this, that the Water when 
once it is put into a general Operation, can ſecure 
him either from the Etherial or Subterraneous 
Fires. 

Vol. II. 2 n 
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CONTEMPLATION XXII. 
Of Beaſts, Fomle, and Fiſhes, 


S Er. I. Tranſition to the Beaſts. 


AvIN O already contemplated Mankind un- 

der ſo many Circumſtances, namely, with 
reſpect to the Air in which we breath; with re- 
ſpect to Water that ſerves us for Drink; with re. 
ſpect to the Earth that yields us both Food and 
Dwelling ; and laſtly, with reſpe& to Fire, where- 
by ſuch great things are brought about, it hardly 
ſeems credible, that any one can reflect upon all 
the toregoing Particulars with due Attention, with: 
out being convinced of the Exiſtence of a wike 
powerful and gracious Gop. And in Caſe all this 
be not ſufficient to diſengage him from his deplo- 
rable Scepticiſm, let him proceed farther on with 
us, and ſilently and ſeriouſly contemplate th 
| Beaſts that inhabit the Earth, the Birds of the Air, 


and the Fiſhes of the Waters, and perhaps the Crez- 


tor of all thoſe Beings may vouchſafe to bring the 
Proof of his adorable Perfections, that ſhine forth 
therein, powerfully home to his Heart and Un 
derſtanding. 

We have already treated concerning Men, and 


the wonderful Structure of their Bodies (which 


otherwiſe ought to have had the firſt Rank here 
for which reaſon we ſhall not enter farther int 
that Matter now; we ſhall likewiſe paſs by 25 

chin 
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thing in Beaſts that have any Analogy or Likeneſs 
with Men, ſuch as the Structure of their Bowels, 
Muſcles, Circulation of the Blood, Cc. So that 
after one or two General Remarks, we ſhall only 
here propoſe ſome Particulars of Birds, Fiſhes, 
and other kinds of Animals; leaving the farther 
Enquiry, wherewith many large Volumes have 
been filled, to the Study of thoſe that examine 
them with a deſign of Learning, to know GOD 
from thence. 


Szcr.1I, and III. Concerning Tame aad Mid Beaſts ; 
and the Text in Geneſis, Ch. ix. v. 2. relating to 
the ſame, 


T o come then properly to the Matter ; we are 
wont to diſtinguiſh the Beaſts into Tame and Wild: 
Can then any Body imagine, that he is able to 
prove, that it is owing to Chance, or to any 
Cauſes neceſlarily reſulting from the Structure of A- 
nimals, that the Tame Beaſts, which are ſo uſeful 
and ſerviceable to Mankind, either for Cloathing or 
Feeding them, or tor other Purpoſes, ſuch as 
Kine, Sheep, Horſes, and the reſt, ſeem diſpoſed 
by Nature to be Domeſtick Animals, and to live 
among us : Whereas the Wild, ſuch as Lyons, 
Bears, Tygers, Wolves, Serpents, and the like, 
delight to dwell in Woods and Solitary Deſarts, 
and of their own accord ſeem to avoid the Com- 
pany of Men ? Now if this were quite the Reverſe, 
and the devouring and poiſonous Creatures ſhould 
keep together in Flocks, and exert their Violence 
againſt Mankind, how much Pains and Trouble 
would it require in many places to defend ourſelves 


Iagainſt their Aſſaults 


We ought therefore to conſider with no leſs 
Amazement than Attention, that Text in Geneſis 
Ch. ix. v. :.; where Gop ſays to Noah and his 


Vor. Il, Q.q 2 Sons. 
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Sons, The fear of you and the dread of you ſhall be upon 
every Beaſt of the Earth, and upon every Fowl of the 
Air, uon all that mor veth upon the Earth, and upon 
all the Hiſbes of the Sea; into your hand are they deli- 
vered. And to obſerve how many Thouſands of 
Years this Word has continued true. Could a Man 
that had ſeen an Elephant, a Bull, or a wild Horſe 
provok'd, enraged, and then let out to do what 
Miſchief he wou. 4 (and who did not know aſter 
what manner Pcop.e uſed to Tame theſe furious 
Animals, and many others, and render them fcr- 
viecable) ever believe the ſame without looking 
upon the above-quoted Text as a: wonderful 
Prophecy? And not to mention Birds and Fiſnes 
(wichout even excepting the greateſt Whales) in 
which the ſame is very plain and manifeſt, it is 
well known, from a multitade of Examples, that 
this has place in the moit devouring and pernt 
cioas Creatures : For not to repeat what we hare 
already faid, that of their own Nature they chuſe 
to live in Wilderneſſes and uninhabited Countrics, 
we may meet with a very remarkable Evidence 
thereof in the Epbemer. German. ↄth and 1oth Nas, 
p. 453; namely, that a Lyon will never aſſault: 
Man. unless compell d thereto by Hunger, Selt-de- 
fence, or the Diſcharge of a Gun againſt him; and 
in relat on to Tygers, we read the following Paſ: 
ſage; they are afraid of white and naked Men, lil. 
' (which is very remarkabe) a! wild Beaſts of Al 
and Africa, and avoid them as it were a kind of R 


erence; <6 it is without example that they attacked 

auy ſuch. After having underſtood all this, let 2 
* — 3 * 511 X : . 

Inficle! himſelt tell us, whether Moſes, whom ne 


| muſt acco int a great Politician, would no: hav: 
acted againſt common Prudence, when he pretend 
ed thit rboſe Words which at hs time when the! 
were ſpoken, were ſo little probable, proceeds 


FAT | fro: 


The Religions Philoſopher. 643 


com Go b, whom he ſerved, and whom he deſired 
that Mae ſhould likewiſe ſerve. 


Sect. IV. The Structure of Beaſts in general, aud 


c Convictious ji um thence. 
i | 


. To come now to ſome Particulars : It we 
- MW ſhould contemplate all Beaſts, Great and Small, 
Vid and Tame, and at the ſame time ſuppoſe 
tat there was but one of each Kind in the World: 
Then, ſhould any one view with a Microſcope the 
Structure of the leaſt, even of the molt contemptib!c 
Fly, or ſmalleſt Mite in a Cheeſe; could he forbear 
Wl acknowledging cach of them to be a Miracle of 
nM Nat.re ; and. rot be ſufficiently convinced, that 
He who had formed all the Members ot chem, {0 
pſeful, with reſpect to each other, muſt have been 
very wiſe ; and that in providing them with a 
Mouth, Feet, and other Parts, he did it with a 
Deſign that they ſhould cat and walk, and dis- 
charge other neceſſary Functions therewith ! 

It is wonderful again, that theſe unhappy Phi- 
3 ſceing an artificial Mouſe or Fly, by the 
help of Springs and Wheels, like a Watch, enabled 
to perform ſome of the moſt common and rudeſt 
Motions of thoſe Creatures, think they can never 
ſufficiently commend the Skill and Contrivance of 
the Maker: And yet when we ſee the Original, 
the living Creatures themſelves, in which they are 
pM forced to confeſs there is infinitely more Skill and 
1; J:dgment to be found, do yet maintain, that He 
al that formed them, was endowed neither with Wiſ- 
dom nor Underſtanding. | 
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Secr. V. Of Procreation in general. 


Bur now ſuppoſe one ſhould ſhew them of 
each Species of Beaſts, not one only, as above, but 
two, Male and Female, both endowed with Parts 
of Generation relative to each other, and enabled 
thereby to propagate their Kind : Let the moſt 
preſumptuous and conceited Atheiſt, though ne- 
ver ſo well verſed in Mathematics or Mechanics, 
propoſe to himſelf the following Problem, name- 
ly, To make two Animals of the ſame Species, which 
beſides all other Faculties of Eating, Drinking, Run- 
ning, Flying, aud the like, have likewiſe that wonder- 
ful Property of jointly producing other Creatures of their 
own Kind, and ſo to continue their Poſterity after their 
own Kind. And let him anſwer us, whether he 
ound be able to do this with all his Wiſdom ; 
and it not, whether he muſt not eſteem him that 
can do it, as much wiſer than himſelf, and all other 
Men together. 

This being done, let him with us contemplate 
not one, nor two, but thouſands of ſuch Creatures 
in the World; and then corfider with himſelf, 
whether a pious Enquirer is ſo much in the wrong, 
when he acknowledges the adorable Glory of the 
Great Creator in all theſe things; who, to the 
end that every reaſonable Being, that ſees theſe 
his Wonders, even in ſuch ſmall Creatures, may be 
thereby convinced of his Power, of his Wiſdom, 
and of his Bountifulneſs, which he extends to the 
molt contemptible Animals. 

If this be not true, how comes it to paſs that 
in each of the two Sexes, the reſpective Parts for 
Procreation are ſo accurately adapted, that among 
ſo many Millions, there is hardly one only to be 


found, that is not or will not be rightly form'd for 


propagating his Kind, And if this were not the De- 


ſign 
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ſign and Parpoſe of the Creator, what Reaſon 
can be alledged, that all kind of Creatures living, 
both upon the Earth, in the Air and Water, (how 
different ſoever in Nature, Figure, and Size, 
they may be) are hurried with fo ſtrong an Incli- 
nation, yea, even with Rage and Madneſs, to 
propagate their Species? Inſomuch, that one can- 
nor contemplate the ſame without Terror many 
times in thoſe Creatures that are ſtrong enough to 
do miſchief. 


Scr. VI. Generation performed after various 
Manners. 


Tur rather (whereby all Evaſions are cut off) 
ſince the wiſe Creator of all things living has cau- 
ſed this Propagation of the Species to be perform- 
ed after ſo many and various Ways, that whoever 
is endowed with any Reaſon or Equity, muſt be 
convinced, that all this proves in the cleareſt man- 
ner, the Work of a free and wiſe Divine Pleaſure, 
but by no means of a natural Neceſſity, operating 
always after the ſame manner, 

Thus we ſce, that Men, Kine, Sheep, and num- 
berleſs other Creatures, are received and formed in 
their Mothers Body. | 


That moſt Birds are indeed received in their 


Mothers Body, but are formed in an Egg out of 
the ſame. 

That many Fiſhes (as the Experience of Fiſhers 
and other Enquirers inform us) are not only ſhaped, 
but likewiſe received out of their Mothers Body ; 
foraſmuch as the Female or Spawn Fiſhes, diſ- 
charging their Spawn 1n convenient Places in the 
Water, the Males reſort thither, and impregnate 
the lame; whereby the little Eggs in the Spawn 


are fœcundated, and Fiſhes of the ſame Kind are 


produced from thence. 
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The Firſt is performed entirely in an Animal and 
Liquid Warmth. 

7 he Second, ſo far as it relates to the Reception, 
is after the ſame manner; but the Formation is in 
a dry and different Warmth: So that in ſome 
Countries many Chickens are hatched from Eggs, 
in Ovens made exprelly for that Purpoſe ; not to 
take notice that Women likewiſe have hatched 
Chickens from Eggs by the Warmth of their Bo- 
{oms. 

The Third, concerning Fiſhes, happens both ways 
in Cold Water, without any remarkable Warmth. 

And beſides this, to ſhew that the Great Ruler 
of al things will not ſafter gimſelf to be bound by 
any Neceſſity or Fatality, we may ſee other Fiſhes 
to be conceived likewiſe in their Mothers Body, 
ſuch as Carps, the Spawning-time of which is well 
known to the Fiſhers, that teſtifie the ſame. - But 
beſides theſe,there arc other Fiſhes likewiſe formed 
in their Mothers Body, fach as Whales, in which 
People have oftentimes found living Young ones 
ot the {ame Species. 


SFr. VII. Animals of both Sexes. 


Bu r farther to prove thislaſt, and the unlimi- 
ted Will of the Great Creator of all things in the 
Execution of his own w-ſe Purpoſes, could it be 
believed that there is a Species of Creatures, which 
are at the ſame time both Male and Female, and 
which do copulate with each other after both 
ways? They that defire to be fatisfied therein, 
may conſult the Hiſory of the French Academy for 
the Lear 1699. p. 46, 47, Cc. where Mr. Poupart 
aftirms, that he had obſerved it in Worms that 
are in the Earth, which would get into a proper 
Hole 
Manner, that they can ſtretch themſclves ſtrait out 

by 


for tnat purpose by rwo and two, after ſuch 


wh 
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by each other, placing the Head of one by the 
Tail of the other; after which manner they Co- 
pulate, and have been ſo found in Spring in warm 
and moiſt Weather. This has cauſed Mr. Homberg 
to doubt, Whecher this Kind of Worms might 
not mp regnate themſelves, ſince they can conve- 
niently bend their Bodies, and become Males at 
one end, and Females at the other, into which we 
ſhall no: tarther enquire. Mr. Ponpart does like- 
wiſe give us there a rough. Enumeration of the 
Creatures, in which he ſays, he is ſure, that this 
Particular has Place; and beſides theſe Earth- 
Worms, there is mention made of another kind, 
win round Tails, which are found in the Inte- 
ſtines of Men, fo likewiſe ſuch as are found in 
Hories ; the Snails of the Earth, and of Freſh Wa- 
ters, together with many other Kinds, and all 
Leeches and Blood-Suckers. 

This Obſervation 1s likewiſe confirmed in the 
aid Hiſtory, for the Year 1708,with many Cir- 
cumſtances about Snails, by Mr. du Ferney, as alſo 
by Dr. Lifter, in his Anotomical Ex2?ercitations, as 
they are mention'd in the Act. Lipf. 1695, p.318 ; 
nd Mr. Blancart, in the Theatre of Rupſen, relates 
te Obſervations of Swammerdam, concerning the 
Coition of the Horn-Snails, who have in their Neck 
both the Parts of Generation by each other, and 
are wont to brandiſh the Male Hirga ſeveral times, 
till it can meet with the Female Part of the other, 
on both ſides the Tab. XVI. Fg. 4. will ſhew this 
without farther Explanation. 


dr cr. VIII. Convittions from the foregoing Ob- 


ſervations. 


I Hops there will be no occaſion here of uſing 
many Arguments to convince a Sceptick, that one 
who acknowledges a G 0D, will not maintain fo 


3 abſurdly, 
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abſurdly, when he ſees that one and the ſame End 
of Generation is performed after ſo many different 
ways (each of which is the reſult of wonderful 
Wiſdom) that this whole Work is to be aſcribed to 
mere Chance, by reaſon of the Skill and Contri- 
vance appearing therein ; Nor yet to a blind and 
ignorant neceſſary Cauſe, on account of the Di- 
verſity and Variety whereby the ſame End is ſo 
wiſcly purſued : But much rather attribute it en- 
tirely to Gop, who being neither limited by 
Laws, by Mechods, nor by Inſtruments, in re- 
vealing his Wonders to Mankind, does makeevery 
thing according to his own good Pleaſure, and the 


Council of his Will. 


Sc . IX. Young ones produced upon the back of a 
Pipal. 


Now, after how many different Manners, be- 
fides thoſe already mention'd, the Production of 
Living Creatures into the World is pertormed, 
may be ſeen in thoſe Treatiſes that have expreſly 
handled this Matter: And that we may be once 
again convinced, that this is only to be aſcribed 
to a Supreme Will, directing all things according 
to its determinate Purpoſes, and which is bound 
by no particular Rules, we may contemplate the 
Production of Caterpillars, Silk-H/orms, and the like, 
and obſerve how much they differ therein from 
other Creatures, being not fit for it before that 
they are entirely and ſpecifically changed, and 
from creeping become flying Creatures. 

Beſides all this, the Belly of the Female Animals 
ſeems to be the principally defigned Part for the 
Procreation of their Ying ; but again, becauſe 
none ſhould imagine that this were an abſolute 
Neceſflity, and to be aſcribed only to the nnknown 


Laws of Nature, let him conſult the Second and 
Third 
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i rnird Figure in the Fourth Table of the Firſt Cabi- 
tz of Animals, of Mr. Ruyſch, where, to his great 
Aſtoniſhment, without doubt, he will find an 
American Animal, called the Pipal, like a Toad, 
which produces its Young ones out of its Back ; 
ſo that neither thoſe Creatures, nor the Eggs from 
whence they come, have any Communication with 
the Cavity ot the Belly. 


S rr. X. The Food of Animals. 


AND to the end, that it may not be thought 
that the Generation of Animals is not juſt the 
only thing in which the Wiſdom of the Maker 
ſhines out equally with his Free Will and Pleaſure, 
by which he does all things to his own Glory, 
and to the Confuſion of thoſe who repreſent his 
mbounded Power by the Likcucts of a Clock, or 
other Artificial Machine, that Works neceſſarily 
and ignorantly; Let the Atheiſt contemplate 
thoſe Parts of Animals that are uſciul to them 
n Feeding; and let him obſerve particularly how 
Kine, and other Beaſts that have no Teeth above, 
nd upon that account can't chew their Meat 
mall enough at once, are provided with a Maw, 
n which the Graſs they ſwallow 1s thoroughly 
noiſten'd, to the end, that when it is brought 
up again into the Mouth, being Softer and 
Mellower, it may be render'd as ſmall as 1s ne- 
ceſſary by a ſecond Maſtication, which is called 
chewring the Cud ; and how, after having been 
allowed the ſecond Time, it deſcends into other 
Ventricles or Bowels, where it is firſt turned to 
2 proper Chyle, in order to nouriſh them; con- 
cerning which thoſe who have expreſly written 
may be conſulted. Thus alſo there are ſome 
Other Animals fed with Graſs, that do not ferve 
or Food to others. In the Dutchy of Crain in 

| Auſtria, 
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Auſtria, there are found black Snails as big ay 
ones Fiſt, and not inferior in taſt to Oylters, li- 
ving in the midſt of a very hard Rock, which 
mult, be broke in pieces to come at them. Let 
any one gucſs how, and with what thele Cre. 
tures are nouliſhed. But I only ask this Queſtion, 
Hit, Whether it can be ſuppoſed to happen by 
Chance, or without Wiſdom, that theſe Cud- 
chewing Animals, which ate deprived of an up- 
per Row of Lecch, are furgiſh2d with ſuch a par. 
ticular Manner of Digeſtion, and that Dogs, 
Swine, and all kind of Fowl that do not want it, 
are not provided with the fame. And, Secondly, 
Whether it does not fully appear from tnence, 
that he who ha s given to ul Animals the proper 
Inſtruments for Feeding, is not bound by any ne- 
ceſſary Laws of Nature, which tending all to the 
ſame Purpoſe, do always act after che ſame 
Manner. 


Sect. XI. The Nlotious of Animals in General. 


T rx ſame does likewiſe appear from the Di- 
verſicy of Motious in Animals, whereby they 
paſs from one place to another. Thus mol 
Birds, both {mall and great, have Feet for Run- 
ning and Wings for F lying; Fith es have no Feet, 
but Tails and Finns for Swim ming; ſome-Beaſts 
have e two, ſome four, others more Feet for Run— 
ning; others |; ring neither Feet nor Wings, do 
creep; others, as ſome Shell- Fiſh, draw themſelves 
along by Thre: ids, making uſe of a quite different 
manner in moving from one place to another. See 
conceriing the ſame, the Memoirs of the Freud 
Academy, 1706, p. 69. Now in all this we may 
obſerve different Methods ſerving the ſame End, 
and each of 'em e: xccuting the wiſe Purpoſes of 


the 
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the Creator, being adapted thereto after a parti- 
cular and wonderful Manner. 


S ECT. XII. The Structure 73 Bi; ds. 


Ap not to ſtop at thoſe Particulars which 
ſem to have ſome Analogy with thoſe of the 
Humane Kind, foraſmuch as we have treated of 
them in another place; let the unhappy Atheiſt 
contemplate the Birds, and let him ask himſelf, 
whether (in order to deny, with ſome appearance 
of Reaſon, the Wiſdom and Power of an adore- 
able Gop) he can be contented neceſſarily to 
conclude, that al: thoſe Inſtruments which are re- 
quiſite for Going, Flying, Eating and Procreat- 
ing, ſo neceſſarily and ſo artfully adapted to all 
theſe Purpoſes, are owing to mere Chance, and 
to the ignorant ard neceſſary Laws of Nature: 
And, whether he can conceive, that without an 
overuling Power and Providence, a Bird ſo wiſely 
form'd for Flying, not to ſpeak of other Faculties, 
can have acquired its Exiſtence out of that Matter 
and Subſtance with which an Egg is filled, only 
by a brooding Heat ? 


SEcr. XIII. The hollow Tubes or Bones of a Bird. 


Lr him firſt contemplate the little Bones of a 
Bird, and he'll find thoſe of their Legs to be much 
hollower, as well as the Subſtance of them much 
thinner, than thoſe of other Creatures; the reaſon 
of which i is, that the Bird may be lighter, and ſo 
more fit for Flying. But to the end, that the 
Thinneſs of the Bone ſhon!d not render it weaker, i it 
ſeems neceſſary that the Subſtance of it ſhou'd be 
harder and ſtronger than in thoſe of other Animals. 
Now if we conſulr the Obſervations of thoſe that 
have inquired into it, we ſhall find it to be ſo in 
Fact. 
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Fact. Will then our unhappily blind Philoſopher 
maintain, that this alſo comes to paſs without 
Wiſdem and Delign ? 


S EHC T. XIV. The Cartilages in the Foints, and Con- 


victions from thence, 


Mortover, let any one who has, for in. 
ſtance, a Pullet upon his Table, examine the ſame, 
and ſee how in that, as in other Animals (0 
which ſomething has been ſaid before in Conte. 
plation XI. F. VIII.) the ends of theſe little Legs 
are encompaſſed with a ſmooth or poliſhed Cart- 
lage, to move and bend the ſame conveniently ; ſome 
are moved by means of a round Cavity, which is like. 
wiſe clad with a Cartilage, and others by means of 
two circular Protuberances in two like Cay ities ad- 
apted thereto : Let him afterwards attentively view 
the little Joints in the Claws of ſuch a Pullet, and 
he will find, that here likewiſe, as well as in 
the great Bones of the largeſt Ox, the Extreme- 
ties of theſe ſo ſmall Bones are encompaſs'd with 
ſmooth Cartilages, to the end, that in the Moti 
on of them, one Bone may ſlide upon the othe 
more eaſily, and the proper Motions be performed 
in every Part without any Obſtruction. 

Now if there be not a wiſe Contrivance in thi 
whole Structure, why are not all the Bones 
(which would then be too weak) compoſed of 
mere Cartilges only? Why do they occur in 
thoſe Parts alone, where by their Smoothneſs the 
render the Motion more Light and Serviceable! 
Why is one end of the Leg ſpherical, or exact! 
round, where it is neceſſary to be moved not 
only forwards and backwards, bur alſo fidewiſe 
and at the other end, where there is no occa 
fion for ſuch laterai Motion, there are two ſuc 


Protuberances formed, as ro hinder it from being. 
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:nfleted otherwiſe than backwards or forwards > 
He who ſees all theſe things, and ſo many others, 
which can only ſerve for their particular Uſes, and 
ſhall judge, that they have acquired ſuch a Diſpo- 
fition without Wiſdom and Deſign ; why may he 
not as well, in reading a Book or a News-Paper, 
affirm, that all the Letters are ranged in the Form 
he finds them in, by mere Chance likewiſe, and 
without any Deſign of the Printer ? 


Se cr. XV. How the Wings are moved in Flying. 


Bur now if we carefully obſerve, firſt, after 
what manner the Birds fly, and make uſe of their 
Wings for that Purpoſe ; and next, how theſe 
Wings are made and put together; ſo that no Man 
living could have contrived 'em ſo artificially, and 
prepared em for Service; I am not without Hope, 
that this may convince, if not all, yet at leaſt 
ſome Sceptical Minds, and oblige em to confeſs, 
that Wings are as much given to Birds for the end 
of Flying, as the Hand of a Watch is made for 
hewing the Hours. 

To be ſatisfied of it, let us remark, that a Bird 
moving its Wings, does not ſtrike them from the 
fore Part backwards, nor uſe them like Oars, after 
which manner they would very much obſtru& the 
Action of Flying; ſince being brought forwards 
with ſo much ſwiftneſs, they would ſtrike againſt 


the Air, and ſo either drive the Bird backwards, 


or at leaſt hinder its proceeding forwards: For- 


Yaſmuch as their Structure is quite different from 


that of the Claws of Geeſe, Swans and Ducks, &c. 
which, becauſe it hath pleaſed the Creator, that 


Itheſe Kinds of Fowls ſhould make uſe of the 


ſame, as of the Oars of a Boat, their Wings are 
of an entirely difterent Structure, of which here- 


ing after. And in caſe any Progreſs could be made 
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by the Birds through the Air after this manner 
yet the Bird itſelt by being heavier than fo much, 
Air, would fall down, or at leaſt fink Icaſurely 
downwards. But not to dwell too long upon Ar. 
guments only, we need only obſerve for a Progf 
what has been ſaid, that great Birds, ſuch 4; 
Oſtritches, Storks and Swans (in which, by rex 
ſon of rhe flow Motion of their Wings, the {ame 
may be clearly ſeen) in Flying, ſtrike their Wingy 
up and down, (or perpendicularly to the Hoy: 
z0n, as Mathematicians term it) whereby we 
find, that the Bird is at the ſame time ſupported 
and moves forwards in the Air. 

Can we then perceive no Wiſdom herein! That 
theſe Wings (Tab. XVII. Fig. 1) AE and BF, o 
the flying Fowl B GA, are ſomewhat hollow be. 
low, in order to take hold of the Air with ſo much 
more Force and Power in ſtriking them down; and 
above they are Convex, that in lifting 'em up 
they may meet with the leſsReſiſtance from the Air 
and ſo that they mayn't loſe in the raiſing of their 
Wings that which they gain'd inſtriking them do, 
to keep them floating in the Air. But that which is 
here particularly to be obſerved, is, that theſe Wings 
are not faſten'd to the Body by their whole Breadth, 
but only at A and B, ali the other Parts there! 
being entirely looſe ; whereby it happens, that 
(as may be ſeen in the Obſervations of Borelli, 
Prop. CLXXXIII, and CLXXXIV.) the ſaid 
Wings being raiſed up, do on y cut the Air up- 
Wards with the ſharp Fore-part A E and B F, 

that they may mect with leſs Reſiſtance ; but ſtrik- 

ing the Air downwards with a greater Swiftneſs, 
they deſcribe with all their Points, Lines that are 
almoſt circular, ſuch as E IP and F V L. 

But ſince the wonderful Manner whereby 2 
Bird cuts the Air with his Wings upwards and 
downwards, and moves them forwards at the ſame 

deſcribed 
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time with ſo great a Velocity, cannot ſo caſily be 
deſcribed nor comprehended by Words; let us 
repreſent to our ſelves in Tab. XVII. Fig. 2. a Bird 
RS, as he floats in the Air, and extends both his 
Wings BE A and BCF, we may then ſuppoſe, 
that when theſe Wings are moved directly down- 
wards, the Arms thereof, BC and BE, which 
being compoſed of Bone, and therefore Riff and 
hard enough, do deſcribe two Circles whoſe Planes 
make Right Angles with the Horizon, as in the 
foregoing Fig. 1. Tab. XVII. and ſo cauſe the 
whole Wing to follow that Motion, and to cxerr 
its Force with this perpendicular Blow upon the 
Air that lies under it, HG B EA. 

Now, foraſmuch as this Air when ſtruck by the 
Concave Superficics of the ſaid Wing, makes a 
Reſiſtance (as it happens when Women move their 
Fans through the Air) becauſe it cannot recede 
quick enough: And morcover, as the Parts of the 
Air being compreſſed by the Velocity of the Biow, 
do ſenſibly endeavour to expand again, as we have 
ſufficiently proved above in Contemplation XVII. 
about the Elaſticity of the Air; and as appears 
plain enough from the ruſhing Noiſe which Birds 
make by flying or ſtirring their Wings ; it will 
follow, that the Feathers EA O, by the ſaid Re- 
ſiſtance and Elaſticity of the Air, will bend up- 
wards, being made of a flexible Matter; and there- 
fore when the Arms BE and BC, compoied o- 
an inflexible Bone, purſue their way in Rrikins 
downwards, the Ends of their Wings, A and E, 
will, by the bending of the Feathers upwards, bo 
preſſed towards each other. : | 

From hence it is eaſie to ſee, that the Air be- 
ing beaten downwards by the Wings, and by its 
Elaſticity reſiſting upwards, the Bird is ſupported 
in it by the repeated Reverberation at every Blow. 
And foraſmuch as by the Fle&ion upwards and 

Vo I. II. Rr | downwards 
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downwards of the Feathers of the Wing,the Air re- 
ceives the Blow obliquely in the Motion thereof, 
we may from thence give the reaſon why the Bird 
is thereby puſhed forwards, and horizontally to-. 
wards R, and ſo is ſaid to perform the Action of 
Flying. So that the Beginning of the perpendicu- If 
lar ſtriking upon the Air, does chiefly ſupport the i 
Bird, and the Continuation of the ſaid Blow does Wl , 
chiefly promote the Bird's progreſſive Motion. p 

Perhaps this may be render'd more intelligible to 
ſome, by ſuppoſing, as Borelli does, the Bird, R 8, 
to be at reſt, and without motion, and that it 
holds its Wings, BEA and CF, horizontal; 
and that by a Wind, HG O, blowing directly 
upwards againſt the ſaid Wings, their Ends A and 
being bent towards each other upon the Back 
of the Bird, the two Wings do thereby repreſent 
the Figure of a Wedge runnning obliquely into 
the Points AF. Now if both the Sides of this 
Wedge are preſſed by the opening Air or Wind, 
cvery one knows that it muſt follow from thence, 
that it will be protruded towards its broadeſt 
part CBE, and ſo carry with it the Bird R $, 
which is faſten'd to it at O. Now thoſe that un- 
derſtand Mechanicks, know well enough, tha: 
the ſame Effect will be produced, whether the Ait 
be moved upwards as a Wind, or the Wing down 
wards. 

I wiſh I could here ſubſtitute any known Mal $ 
chine proper to ſhew the true manner of the Act. 
on of the Wings, and to give a greater light to 
the Unexperienced, how the exactly circular ſtrił N 
ing down of the Arms or Bones that are in thehas 
Wings joined to the Flection of the Feathers up Hud 
wards, can at the ſame time ſupport a Bird in thiorde 
Air, and cauſe him to fly forwards. But I muſſſimuſt 
own I know of none my ſelf, nor find any ſuch infſhor 
others, 6s aud 

2 Somethin; 
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Something like it, tho' very imperfe&, occurs 

in the Sails of our Wind-Mills, as alſo in Ships 

that ſail with a ſide or half Wind; which how- 

ever only ſhews how the Wind blowing from one 

Point cauſes the Sails of a Mill or a Ship to move 

forwards towards one another: This happens 

in ſome manner likewiſe to the Wings of a Bird 

ven it flies, but does however by no means re- 
preſent the true Manner of Flying. 

| Yet to ſuggeſt ſomething that has a little more 


; MW Analogy with the Motion of the Wings; let half i 
a Sheer of Paper be faſten'd to a little Stick in the if 
ſame manner as the Colours are faſten'd to an En- 1 
ſign- Staff, the ſaid Stick is to repreſent the Arm 1 
or Bone of the Wing, and the flat Paper the Fea- þ 
thers, which muſt not hang down under the Stick, bf 
but be held up in the Air by it. Now if you ö 
move this Stick with your Hand in a direct cir- 1 
cular Motion from above to below, and the ſame | 
be done pretty ſwiftly ; you will ſee, that the Pa- 3 
per is thereby moved, firſt from beneath, upwards, 1 


and next from backwards, forwards; from whence 

one may form a rough Conception (ſince the ſame 
thing happens in each of the Wings on both ſides 
of the Bird, by the ſtriking down of the Arm) 

how the Bird moves upwards and forwards at the 

lame time; in which Flying conſiſts. 


Mall Secr. XVI. The Wonderful Structure of the 
ct. NMings. 


tri Now whoever has attentively conſider'd what ' 
 theFhas been ſaid, and underſtands what we have here 4 
up laid about the Action of Flying, will ſee, that in , 
order to make a Bird fly, the Feathers of his Wings 
mulFmuſt necefſarily be, Firſt, Light, that they may 
ch iqnot obſtru& nor incumber him; Secondly, Flexible; 
and Thirdly, Stiff and Elaſtical ; that is, that be- 
thing | Rr 2 ing 


—— 
— . IP ͤ——— p ——— — 


658 The Religious Philoſopher. 


ing bent, they may reſume their natural State, by 
ſpringing back of themſelves. 

Now let us Contemplate the ſame, juſt as we 
obſerve them in Birds, and we ſhall find; 


I. That the Quills to which the Feathers are 
faſten'd axe hollow, that they may be light, and 
nevertheleſs {tiff and hard, as being compoſed of 
a thin and horny Subſtance. 


II. The remaining or lower Part of the Quill 
mult not be inflexible, becauſe in ſtriking down of 
the Wing, it was neceſſary that it ſhould be capable 
of Iuflection by the Reſiſtance of the Air, to the 
end, as we have ſaid before, that the two Wings 
might approach each other, in order to meet the 
Air obliquely, and protrude the Bird forwards. 
Now we find that this part of the Quill is filled 
with a Matter that is very flexible and light, and 
which ſcems to me to be found no where elſe but 
there, as indeed it is there only neceſſary, for it 
does not ſeem reducible either to Bone, Fleſh, Mem- 
brane or Tendon, or indeed to any kind of Parts 
that occur in theſe or other Animals. Now can 


any one pretend, that this is alſo to be aſcribed to 
Chance, or Ignorant Cauſes ? 


III. Now it is not enough that theſe Quills 
ſhoutd be flexible, for ſo is a Rope too; but it 1s 
moreover requiſite, that in the perpendicular Mo- 
tion of the Wings, they ſhould be ſtiff and hard 
enough too, to act with ſome Force upon the Air, 
and that being bent upwards by ſuch Acting, they 
may in the lifting up of the Wing reſume their 
former and concave Figure. 

Now all this concurs in the Structure of the 
Quill ; for in the external Circular Part thereof it 
ts cover'd with a Bark, which is in ſome meaſure 


hard, 
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hard, and under that, in the Cavity of it, there 
run two long protuberant Lines of the {ame Mat- 
ter, parallel with each other (as is viiivie in a 
Writing-Pen) covering and encompaſſing the afore- 
ſaid wonderful! Matter, like Marrow in Bones: 
Now that they become hereby ſtiff, Aexible and 
elaſtical, will be obvious enough, by bending 
them a little, and then letting em go ſuddenly 
again. 


IV. But to the end, that the Air may not ſoak 
thro' theſe Quills, and ſo render the Force of the 
Wings vain, there are lateral or croſs Fibres placed 
in the Feather on the ſides, which do not oniy 
exert each of 'em their Elaſtick Faculty, as fine 
and ſmail as they are, but do likewiſe adhere to- 
gether, in order to prevent any Paſſage of the Air. 
Now ſince this can have no Place in the Qui 1s 
where there ſhould be Pores or Orifices, we find 
thoſe Interſtices cover'd with little Feathers that 
grow continually ſmaller, like the Scales o Fifty, 
lying upon each other, whereby they do ſuſſici- 
ently hinder any Paſlages of the Air between the 

ule, 

. notwithſtanding all theſe Functions and 
Uſes, every Feather is ſo diſpoſed, that it may 
not obſtruct the Bird in Flying, that nothing can 
more verifie the Proverb, as light as a Feather, 
than ſach a Diſpoſition. 

Now with how great Art even the ſmalleſt Fi- 
bres are formed therein, may appear from hence, 
that each of em has again the ſame Structure as a. 
large Quill or Feather, and does likewiſe conſiſt 
of a Body paſſing thro' the middle of em, and 
little Fibres on the Sides; to be convinced of this, 
we need only examine a ſmall Particle of one ot 
theſe little Feathers with a good Microſcope. - 
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Sect. XVII. Convictions from the foregoing Ob- 


ſervations. 


Can any one imagine, after all this, that a 
ſingle Feather (to go no farther at preſent) has 
without any End or Wiſdom, acquired its Structure, 
its Hardneſs, and at the ſame time its Elaſtic Pow- 
er, its peculiar Subſtance and Lightneſs, its Diſ- 
poſition and its Place, juſt in that Part of the 
Wing where it can be ſerviceable, and all other 
Properties neceſſary for the Action of Flying! 

At leaſt a Chriſtian, who has ſeriouſly conſi- 
der'd the aforcſaid Texture of the Feathers and 
the Wings which they compoſe, will be thereby 
convinced, that IERHOVAH does juſtly number 
theſe things among his Wonders; Job xxxix. v. 13. 
And that a Conſideration of the Beauty and won- 
derful Structure of thoſe Wings, is of uſe to repre- 
ſent the ſmallneſs of Man's Wiſdom and Power in 
compariſon of the Greatneſs of God's, appears 
from this Queſtion; Gaveſt thou the goodly Wings 
unto the Peacocks ? or Wings and Feathers unto the 


Oftrich? 


SECT. XVIII. Other Reffections upon the Structure 
. of Birds. =} 


Many more Remarks might be here made 
concerning the Structure of Birds: He that has 
ever ſeen how ſome little Birds that are wont 
to make their Neſts in Thorny Hedges, are fur- 
niſhed with a particular Membrane, with which 
they can cover their Eyes, and preſerve them from 
being pricked in their ſwift Paſſage through thoſe 
Thorns; and that ſuch Membranes are therefore 
tranſparent, like the Eye-lids of many other Crea- 
tures, to the end, that they mayn't be quite de- 

| priv'd 
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priv'd of their Sight, will he obſtinately affirm, 
that this happens juſt to thole Birds that want 
the ſame, without any End or Deſign ? 

If one conſiders the Structure of the Legs of 
many Birds, eſpecially of ſuch as are uſe d to ſup- 
port themſelves upon the Branches and T'wigs of 
Trees; can it be imagined, that it is wi:hout 
Wiſdom, Firft, that (Tab. XVII. Fig. 3) a Muſcle 
HC, runs along the Thigh-bone B C from H, 
the Tendon of which I K, which contracts the 
Claws of the Feet of the Bird, extends itſelf about 
the Angle BIK, which Angle the Thigh-bone 
HC makes with the next Bone CD: And to the 
end that they mayn't be diſplaced by Motion, they 
are carried on there thro' a Tube or Sheath, as 
Borel: affirms, $. 149. who has examined into the 
ſame in Eagles, Hawks, Swans, and other Birds ? 
Kcondiy, That other Muſcles, as K C, which are 
likewiſe uſeful in ſhutting che Claws E G, are 
united by their Tendons at K, with the foregoing 
IK, and encompaſs the other Angle CDE, and 
from thence extend themſelves along DEG, in 
ſmooth Tubes, (that ſeem to be only made for 
this Purpoſe) tothe Nails of the Claws at E and G? 
Thirdly, that when theſe Bones BI, I'D, DE, 
make a right Line, the Tendons are not extended, 
and therefore the Claws of the Feet remain ſpread 
in the Figure of a Star? But, Fourthly, the Bones 
BCDE, forming acute Angles, and being as it 
were forced to lie upon each other, that then this 
Tendon being ſtretched, the Claws of the Bird 
are ſhut cloſe thereby, and drawn together as it 
were like a Fiſt; inſomuch, that Borel/; vouches, 
that he could not without a great deal of Pains, 
thruſt a ſharp Stick between the cloſed and con- 
tracted Claws of an Eagle or a Hawk, tho' it was 


already dead. 
Rr 4 | A 
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A common Expeciment is uſually made, by lay- 
ing a dead Pullet on its back upon a Table, and 
{ſtretching the Feet ſtreight out; at which time one 
ſhall ſce that the Claws will be extended, and 
again contracted by preſſing the Thighs and Legs 
againſt the Body; and then putting the Finger 
between the Claws, one ſhall eaſily perceive, that 
by ſuch Inflection they are ſtrongly enough cloſed 
together, to keep ſo faſt a hold upon the Twig 
or Branch upon which they fleep, without the Al- 
ſiſtance of any other Muſcles, that they can a- 
bide there without any Danger of falling. And 

from hence likewiſe the Reaſon is plain, why this 
{ort of Fowl, as often as they advance their Legs 
ſtreight forwards, extend their Claws like Rays of 
2 Circle, in order by the greater Breadth of them, 
to tread more firmly, which, without uſing any 
particular Muſcles thereto, reſults only from the 
Structure of the Foot, and yet is of very great uſe 
for this Creature to walk conveniently. One may 
make the ſame Trial upon dead Sparrows and o- 
ther little Birds, if one would take the trouble 
of examining them. 

Laſtly, To draw a Concluſion from the whole ; 
Can any body think that all this Diſpoſition in the 
Tendons, whereby the Claws are moved, is with- 
out any particular Defign ? the rather, ſince even 
the Flying Bird RS, reſting itſelf upon the ſlen- 
der Eranch F G, can, according to this Suppo- 
ſition, ſleep ſafely, without fear of falling, tho 
their Muſcles ſhould not act in Sleep as the ſame 
is proper to all Beaſts; for when the Bird R S, 
having thruſt its Head backwards upon its Body 
O, and thereby brought the ſame to an Equili- 
brium over its Feet, reſts with the ſharp Part of 
its Breaſt-Bone upon the Twig; if the Motion of 
the Wind, or any other Accident ſhould pur him 
in danger of falling, the ſtrong Contraction of 


his 
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his Claws upon the ſame Twig, comes to his 
Aſſiſtance, juſt as if the Twig were held faſt by 
two tiff compreſſed Knippers ; for that ſuch Con- 
traction is perform'd with much Strength, only by 
the Bird's fitting down, and by bending with its 
Weight the Bones BC, D E, upon each other, is 
alrcady demonſtrated by Borelli, and by the afore- 
ſaid Experiments. And to any one that has bur 
Eyes to obſerve the Care and Providence of Go v 
over all his Creatures, and even for the Birds them- 
ſelves, this ſeems to be a particular and palpable 
Demonſtration of his great Goodneſs and Wiſ- 
dom, who has beſtow'd upon theſe Animals ſuch 
2 Structure with reſpect to their Bones, Muſcles 
and Tendons, as that wichout any Pains on their 
Part, or once waking from their Sleep, their own 
Weight and Figure preſerves them from falling, 
in ſuch Circumſtances, that no body could imagine 


that they could remain one Minute upon the Twig 
at the leaſt Motion thereof. 


Sr cr. XIX. The Feet of Water- Fowl. 


Lr no Body think, that foraſmuch as this 
Pinching or Contraction of the Claws, is likewiſe 
found in ſome Birds that live both upon Land 
and Water, as Swans, the ſame happens by Chance 
or by other neceſſary Laws, becauſe theſe Birds 
tre ſeldom obſerv'd to fit upon Trees, and there- 
ore have little or no occaſion for ſuch a Structure 
e Wot their Feet; for if it be conſidered that Ducks, 


3, JPeeſe, and Swans, make uſe of their Feet in 


y wimming, as Men do of Oars; and that their 
i- Feet are of ſuch a Figure, that being thruſt out 
pf backwards, they are expanded likewiſe by the 
of Reſiſtance of the Water, and ſo exert a greater 
m Force in the Progreſſion of the Bird; we may like- 
of Jwiſe ſee at the ſame time, that if theſe Feet, in 
18 3 their 
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their whole Breadth were to have been drawn 
forwards, it would have driven the Bird as much 
backwards; for which reaſon then, the Contraction 
of their Feet (as may be obſerved in Womens 
Fans, but after another Manner) is neceſſary to 
them, to the End, that they might ſtrike out their 
Feet, without giving the Water too great a hold 
of them : Now this happens in them likewiſe by 
thoſe Tendons which, when they bend their Legs 
upwards (and ſo cauſe the Bones thereof to ap- 
proach more to the others) draw their Claws to- 
gether, and only by this Structure, without being 
obliged to make any particular Motion thereto. 
This Experiment may, like the former, be tried 
upon a dead Duck or a Teal. 


S ECT. XX. The Tails of Birds. 


Bu r after having ſaid thus much concerning 
the Structure and Uſe of the Wings, let us adda 
Word or two more about the Action of Flying, 
of which we have already ſaid ſomething, ſo far as 
may relate to the horizontal Motion thereof. The 
Structure of a Bird, if there had been nothing more 
in it than what they have already conſidered, 
would have been a wonderful and irrefragable Proof 
of the Wiſdom of GO p; but how much more 
{ſurpriſing is it ſtill, when we contemplate ano- 
ther Part that he has beſtowed upon theſe Crea- 
tures, to enable them to fly perpendicularly, that 
is to ſay, directly upwards or downwards, I mean 
the Tail, which is to them as the Rudder to a Ship; 
this the Bird raiſes at BH, when it moves upwards 
from the Line BF to the Line KL; and when 
downwards, in the Line N O, it lowers it to BI; 
for that it does not ſerve, or at leaſt not common- 
ly, in a lateral Motion to the Right or Left, is 
plain, from the Structure thereof. The farther 
5 Reaſons 
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in Reaſons may be ſeen in Borelli, Prop. CXCVIII, and 
<}BCXCIX; who teaches us (as does alſo Obſervation 
and Experience that when Birds which fly hori- 
zontally, without riſing or falling, have a mind to 


move the Wing of the oppoſite Side more ſtrong- 
y, and after an uncommon Manner, as a Man uſes 
his Arm and Hand, when he would turn himſelt 
in Swimming; tho' ſuch Birds as thruſt out back- 
wards long and (lender Legs in Flying, do ſeem 
likewiſe to uſe the ſame as a Rudder, when they 
turn to the one fide or the other. 

There {till remains ſomething which does as it 
were appear wonderful to thoſe that conſider it; 
namely, how it is poſſible that ſwift flying Birds, 
that deſcend perpendicularly from any great heighth, 
do not fall flat upon the Ground at once, the 
rather, ſince the Swiftneſs of their Fall ſeems to 
be then increaſed by the Weight of their Bodies : 
Now they that have ever ſeen how artfuily they 
le their Wings, to moderate and ſtop their pro- 
greſſive Motion, and how they ſpread their Tails, 
muſt at leaſt acknowledge that they are admirably 
provided with every thing neceflary for Flying, 
nd for the various Uſes of their Wings and Tails. 


of 

re W:cr. XXI. The Center of Gravity and Force of the 
0- Muſcles of the /V/ings. 

4- 


at No w, after all that has been ſaid, I ſhall not 


an Wdwell upon that wonderful Structure which 


b; MMathematicians obſerve in Birds with Afſtoniſh- 
is nent; whereby their Center of Gravity always re- 
n mains in their Breaſt, below the Riſe of their Wings, 
|; and which alone enables them, whilſt floating in 
n che Air, without any manner of trouble, to diſ- 
15 Woſe their Wings, Legs, and other Joints for the 
er Fmoſt convenient Uſes. Thus we {ee Font th 
ns | ron 


turn themſelves nimbly to the Right or Left, they, 
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firong Muſcles with which they move their Wings, 
are inſerted in their Breaſt ; inſomuch, that even 
that Muſcle which raiſes the Wings, and which 
one ſhould otherwiſe have expected to have found 
in the Back, is likewiſe ſeated in the Breaſt, and 
is carried through a Hole expreſly made for it af- 
ter a wonderful manner, to the Legs, in order to 
perform its Function: Concerning which, ſee the 
foremention'd Borelli, Prop. CLXX XIV. where, 
beſides what has been already ſaid, thoſe that 
pleaſe to conſult that learned Work, will find 
great deal more, to convince them of the odorz- 
ble Wiſdom of him that has created all kinds 0 
Animals. 

To inſtance in one Thing that ſeems almoſt ii. 
credible ; Could any one imagine that the Force 0 
the Muſcles whereby the Wings are moved, is ter 
thouſand times greater than the Weight of the 
Bird that flies with thoſe Wings; and if one de 
fires to be more fully ſarisfy*d thereof, with an 
intent to admire the Greatneſs of the Creator, he 
need but conſult the atoreſaid Author, Pry, 
CLXXXIII, and CLXX XIV. We have already 
given a brief Demonſtration of the amazin 
Strength of the Muſcles of Men, ſo that this wil 
not ſeem incredible to ſuch as underſtand what 
has been there repreſented. 


Stcr. XXII. Convictions from the foregoing Ol- 


ſervations. 


I xow ask again, whether any one (that reflects 
upon all that has been here ſaid about Birds, 
and comprehends how many things concur to 
the ſame End, and to the moſt proper Purpoſes 
within ſo ſmall a compaſs, as that of a contem- 
ptible Bird) can imagine, that this Creature is 
formed without Wiſdom, and difpoſed as he 


finds 


Y 
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ends, in all its Circumſtances? Let him view 
with this Knowledge, a Sparrow, a Finch, a Ca- 
nary-bird, or any other of thoſe little Creatures, 
and then ask himſelf, whether it be conceivable, 
that in the little quantity of Matter of ſo ſmall an 


Animal, ſuch numberleſs Inſtruments were found 
by chance ; of which ſome of them ſerve for Eat- 
ing, for Digeſting their Food, in a word, for Nou- 
riſhment ; others for Generation; ſome for Walk- 
ing; others for Flying, and all of them ſo exactly 
adapted to their particular Ends, that the mot 
earned Mathematicians and Naturaliſts of this 
Age, that have taken the trouble to enquire into 
the ſame, have very often expreſſed themſelves 
thereupon with Wonder and Aſtoniſhment. 


Sz cr. XXIII. The Preſervation of Birds. 


No Ww, as the Wiſdom of the Creator ſhines 
forth in the Structure of the Birds, fo likewiſe his 
Providence and Goodneſs in preſerving many of 
them, is not leſs clearly manifeſted. The great 
Saviour of the World, endeavouring to difluade 
his Diſciples from taking too great care for 
Food and Raiment, mentions theſe Creatures for 
2 Proof of what he would have them underſtand 
thereby : Theſe are his Words : Matth. vi. 25, 26. 
Take no thought jor your life, what ye ſhall eat, or 
what ye ſhall drink ; Behold the fouls of the 
air; for they ſow not, neither do they reap, nor gather 
into barns ; yet your heavenly Father feedeth them: 
Are ye not much better than they ? Could the great- 
eſt Logicians have uſed any ſtronger Arguments in 
the world, to ſhew ſo palpably the Care and Pro- 
vidence of a Go p? In caſe he had ſpoke of 
Tame Creatures, one might preſently have an- 
ſwered, that Men who make uſe of them, pro- 


vide them with Focd, as in the Caſe of Horſes, 
F | Kine, 
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Kine, Sheep, and the like. And as for the Wild 
ones, it might likewiſe be ſaid; that they are able 
to fall upon what they meet with, and convert it 
to Food, ſuch as Lions, Bears, Tygers, and the 
reſt. If he ſhould ſpeak of Fiſhes, no body can 
ſhew that they ever ſuffer Want in the Waters: If 
of Ants or Bees, theſe gather their Food againſt 
the proper Seaſon : It of Caterpillars, Silk-worms, 
and ſuch other Inſects, it may be anſwer'd, that 
in order to continue their Species, tho' their Lives 
are moſtly limited to one Summer, their Eggs reſt 
in the Winter, in order to produce their little Ones 
with the approaching Warmth, againſt the time 
that their Food is ready for them. But that for 
Ravens, and other Birds that live in deſart places, 
and that would otherwiſe periſh fur Hunger in a 
few Days, their Food ſhould always be ſo ſea- 
ſonably provided; and that for other defenceleſs, 
fearful little Animals, that run away from every 
thing, ſuch as Sparrows and the like, their Food 
ſhould be provided even at ſuch times when they 
ſeem to be deprived of all Means of meeting with 
the ſame in the midſt of a hard Winter, and when 
no Man himſelf, tho' never ſo ingenious and la. 
borious, conld inſtruct them how to find it (and 
much leſs meer Chance.) All this, I ſay, is a mol: 
manitelt Proof of a great and adorable Preſerver, 
as it is likewiſe of the Truth of the following 
Text; Matth. x. v. 29. Are not two Sparrows ſold 
for a farthing ? and one of them ſpall not fall on th: 
ground without your Father. Or, as it is expreſſed in 
Luke X11. v. 6. not one of them is forgotten before God. 
I leave it then to an Atheiſt himſelf, to judge, whe- 
ther he can aſcribe the Manner after which theſe 
little Birds, contrary to all Appearance; are kept 
alive every Year, with a ſate Conſcience, to Chance 
only. 
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St cr. XXIV. Tranſition to the Fiſhes. 


ASK now the Beaſts, and they ſhall teach thee; and 
the Fouls of the Air, and they ſhall tell thee; or ſpeak 
19 the Earth, and, it ſhall teach thee ; and the Fiſhes of 
the Sea ſhall declare unto thee: Mo knoweth not in all 
theſe, that the hand of the Lord hoth wrought this ? In 
whoſe hand is the Soul of every living thing, and the 
breath of all Mankind. Theſe were formerly the 
Emphatical Words which Job, ch. xii. v. 7, 8, 9,10. 
made uſe of againſt thoſe that doubt, whether 
there be a Wiſe and Powerful Gop. I do not 
produce em here to convince an Atheiſt whilſt he 
has no reſpect for this Holy Word, but only, that 
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2 theſe miſerable Men may once again ſilently ex- 
- W imine themſelves, whether what has been ſaid 
„before about the Birds, cannot move 'em to ob- 
y Wl ſerve the Truth and Wiſdom of thoſe Expreſſions; 
d Ward if that will not entirely ſatisfie them, let 
chem paſs on with us to the Contemplation of the 
h Wl Fiſhes. | 

Ji 

-WS:cr. XXV. The Miracle of Fiſhes living under 
r Water ; and Convictions from thence. 

J 

„ We ſhall not here repeat what has been ſaid 
concerning the Fiſhes in the Contemplation of 
Var ER, nor prove more fully from thence the 
e Goodneſs of the Creator, who has filled thoſe 


mighty Caverns of Seas and Rivers with all Kinds 
of Fiſhes,to the end, that thoſe vaſt Spaces ſhould 
e- Wot remain uſeleſs; which Fiſhes in ſome Coun- 
le W tries ſerve for Bread, in others for Dainties ; and 
pt WW by their variety, are fitted to gratify the different 
ce Palates of Mankind. Now let one of theſe moſt 
Conceited Philoſophers, that thinks every thing is 
nade without Wiſdom, tell us, whether he could 
I. ever 
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ever have believed, if he had not known it, that 


there were ſuch things as Fiſhes, and that any one 
ſpoke Truth to him that ſhou d give him an account, f 
that in Water, in which other Creatures can te. + 
main alive but a very ſhort time, there was found a 6 
particular Kind of Animals that could live, move V 
procreate, and perform other Animal Functions: I p 
And upon ſeeing a Fiſh perform all this in the th 
Water, whether he could help taking it for a Mi. C 
racle. And, which is more, whether he could tc 
tho” his Life were at Stake, and tho' he had con- ra 
ſulted all the wiſeſt Men in the World, tell how ar 
a Fiſh muſt be formed, to be able to preſerve irc yi, 
in Water, and what would be the Difference be. th 

tween its Blood and other Humours, and thoſe o 
Animals that live in the Air. wi 
| i 
Ster. XXVI, XXVII, and XXVIII. ar th 
Fiſhes balance themſelves in and againſt the Nate ch 
illuſtrated by ſeveral Experiments. to 
Is | 
Bur not to dwell upon ſuch general and we the 
known Reflections; let us paſs on to ſome Pari 
culars; to enumerate all would be impoſſible WM Bel 
How a Bird, only by the great Force and M na 
tion of his Wings, does at the ſame time ſupporMWi : 
itſelf, and fly forwards in the Air, has been late wh 
ſhewn ; but can any one obſerve, without Amaze Pur 
ment, how a Fiſh raiſes its Body up to the Sup; 
ficies, and again ſubſides to the Bottom, of tthis 
Water, with hardly any viſible Motion, or float M 
in any Part of it, without either riſing or falling, WBla 
If there were in Fiſhes a ſettled and unchange Hand 
able Gravity, not much differing from that ofſthe 
Water, when they paſs from Lighter to HeavierſWequ 
that is to ſay, from treſh to ſalt Water, they wou ine 


emerge, even in ſpight of themſelves ; and on thqpl 
contrary, paſſing from Salt to Freſh, they NO 
| ſubſide 
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tM ſubſide in the ſame manner, juſt as we ſee that an 
: g will fink in treſh Water, and ſwim or float in 
MW fait Water or a ſtrong Pickle, as is known even to 
dhe Women. So that to render the riſing and 
1M ſinking, and continuing in the ſame place in the 
Water, practicabie to Fiſhes, without uſing the 
Force of any External Motion, it ſeems neceſſary, 
MW that according to particulac Circumſtances, their 
„Gravity, with reſpect to an equal Bulk of Wa- 
„ter, ſhould be augmented and diminiſhed ; the 
W rather, becauſe the ſeveral Waters in which they 
are found, are oftentimes render'd lighter or hea- 
vier, not only by more or leſs Salt, but alſo by 
the mixture of other foreign Bodies. 3 
Now let a Sceptical Philoſopher ask himſelf, 
# whether he can imagine, that it is without De- 
ſign, that the Structure of moſt Fiſhes do compoſe 
the moſt wonderful and proper Hydroſtatical Ma- 
chines ; whereby, according as they have a mind 
to emerge or ſubſide, or according as the Water 
is lighter or heavier, they may diminiſh or increaſe 
their relative Gravity? | 
To be ſatisfied herein, we need only open the 
Bellies of a Carp, a Bream, a Roach, an Eel, and 
many other ſorts of Fiſhes, and we ſhall find there- 
in a little Bladder, like B D (Tab. XVII. Fig. 5.) 
which is ſerviceable to them in all the aforeſaid 
Purpoſes. wy | 
To give any one a Notion thereof, who reads 
this only for the firſt time ; let him ſuppoſe a Fiſh 
MC (Tab. XVII. Fig. 6.) lying in the Water; the 
Bladder whereof DB appears in its Belly at q; 
and is ſo far expanded by the Air within it, that 
the Fiſh and it together, are juſt as heavy as an 
equal Bulk of Water EF; by which he will 
know, if he underſtands any thing of the Princi- 
ples of Hydroſtaticks, that this Fiſh will ſtand 
till in whatever Part of the Water it is plac'd, 
Vol. II. 81 without 
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without riſing or falling, ſo long as it hinders, ei- 
ther by the Muſcles of its Belly, or perhaps by | 
thoſc ot the Bladder 1tf{elf, the Air within it from 
expand ng itieit tarther, and rendring the Cavity of 

the Bladder larger. | 84 | 


„ 


( 

| 
But foraſmuch as the Air that is in it, continu- ˖ 
ally endeavours to expand itielt, the Bladder BD: 
[ 

[ 


will be more dilated, and become greater, when 

the Muſcles ceaſe to contract it fo ſtrongly as in 

| bd ac p; and the Fiſh having ſo much more Empti- 

| neſs in itſelf, will become lighter than an equal 

vantity of Water; and therefore ſo long as that 

laſts, continually emerge or aſcend, as in the Fi- 
gure from q to p. 

Pinally, fince the Air may likewiſe be compre⸗- 
ſed! and ſqueezed together; and being ſo on every 
fide, will lye in a narrower Compaſs than before, i 
the Fiſh M C, by the contraction of the ſaid Mu{- 
cles, preſſes the Air inwards, and renders the Blad- 
der B D ſmaller ; it is plain from the Laws of Hy- 
droſtaticks, that the Fiſh will thereby become 
heavier than a like Quantity of Water, and con- 
ſequently ſubſide from q to d. FS ON 

To preſent the Reader with a grofler Idea there- 
of, we need only ſuppoſe a Lad ſwimming, and 
ſupported by two Ox-Bladders blown up; in 
which caſe it will be eaſie to conceive, that if he 
could dilate and contract the Bladders at pleaſure, 
when they were very ſmall, he would fink, and 
on the contrary he would float when they were 
large; and if he could readily find upon a mes 
ſure between both, whereby he could render the 
Bladders roo large for finking, and too ſmall for 
floating, he would be able to ſtand till in any 
, nt. 

A remarkable Proof that theſe Bladders are 0 
the ſame uſe to Fiſhes, may be found in the XXIX 
Prop. of Borelli, where he relates, that after oY 
OE WES FS 1 ept 
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kept a Fiſh in a place exhauſted of Air, fo long, till 
that the Air which was its Bladder finding no 
Pallage to go out faſt enough, nor ay Reſiſtance 
of the external Air, did io far dilate itſelt, that 
the Biadder was burſt thereby ; after which they 
threw che ſaid Fiſh into a Pond, where, during 
| the {pace of a Mouth that it Ii 2d, it COU never 
raiſe itſclt up wich Swimming, but was always 
found creeping like a Snake ac the bottom of the 
Pond. | 
Among my Experiments, I find one that ſcems 
to give ſome Light to this Matter, which was a8 
follows; we rook two Gudgcons, and put 'em 
into a Glaſs Receiver in Wirer, and ther. upon 
exhauſting the Air, we obſcrved them to emerge, 
without being Wie to ger down rds; alter Which 
out of their Fade: ery aer warde (aber 0 ſever 
ral Con eu frons ; but by tetting in a little Air 
again, their Eyes ſunk as ſudden Y 3 both which 
Appearances happen d every time th at the Air WAR 
drawn out or admitted, withour their contrib: UNS 
any thing thereto by their own Motion. 1 20 
re- The reaſon raetcot Was, bec: uſe the Air giz SA. 
nd WY 1felf in the Bladder at the fame time that the ex- 
internal Air was exhauſted om te Receiver: So 
he that the Bladder becoming larger, the Fiſh was 
re, MW lighet than ſo much Water, and emerged ; but the 
and Air being let in again, and the B adder being 
ere preſſed by it, and becoming ſmaller, the Fiſh was 
ez heavier again than an eq Al Pulk of W ater, and 
the io ſunk down. 
for] To make the thing appear yet more viſible, we 
any took a little Hog's Bladder, in which there was 
rery little Air, tied a little Stone to it, to make 
e e änk in the Water under the Receiver, and we ! 
1% the. Bladder that was taken out of one of the Fi. 
virlics, float upon the Water; wherevpon we per- 
Kep! 8 i 2 CC 11 ed 
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ceived, that by one draught only of the Pump, the 
Fiſh's Bladder preſently dilated itſelf, and the 
Hog's Bladder, to which the Stone was tied, aſ- 
cended and floated upon the Water; but on the 
contrary, by letting in the Air again, both the 
Bladders ſhrank and became ſmaller, and the laſt 
ſunk down, which ſhew'd the Action of the Air 
in thc Bladders of Fiſhes, as is above repreſented 
with great clearneſs. 

Another Experiment proved the ſame no leſs 
agreeably : We fil'd a little Bottle A (Tab. XVII. 
Fig. 7.) ſo far with Water, that being inverted, 
there remained a little Air upon the Water at A; 
but being put looſe into a great Veſſel of Water, 
it ſunk down. But after having put this great 
Veſlel MN QP, under the Receiver of the Air- 
Pump, and drawn off the Air that preſſed upon 
the Superficies of the Water MN, the Air that 
was in the little Bottle at A, miſſing its Reſiftance, 
did remarkably and viſibly dilate itſelf; upon which 
forcing the Water out of the ſaid Bottle, it made 
the Bottle riſe up to B; but upon reſtoring the 
Preſſure of the Air upon the Water at MN, the 
Bottle ſunk again, becauſe the Air at B was there- 
by compreſſed into a ſmaller Space, and the Wa. 
ter returned into the Bottle, and made it heavier 
again. This, if the Bottle be not too full of Wa- 
ter at firſt, may be repeated as often as you pleaſe, 
by every lifting up and letting down of the Sucker 
of the Pump. 


Stcr. XXIX. The Effect of Cold and Heat, and N on 


a greater or leſſer Column of Water preſſing upaſ thri 
Fiſhes, ſhewn Experimentally. Wat 


Bur now in caſe the Air contained in the Ft 
| ſhes Bladders ſhould be always the ſame, and the 
Quantity thereof unalterable, we know * 
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the Gravity of the Water, and according as the 
Preſſure thereof is greater or ſmaller, the ſaid 
Air would be more or leſs compreſſed, as it hap- 
pens likewiſe by Cold or Heat; the Conſequence 
of which would be, that the Fiſhes would be 
driven upwards or downwards oftentimes againſt 
their Will and Convenience. 

To give an Inſtance hereof, in Caſe of Heat 
or Cold, and to ſhew the Proof of this Suppoſi— 
| tion, we need only let ſo much Water run into 

the aforeſaid little Bottle (Tab. XVII. Fig.7.) 
that it may ſink very ſlowly and gradually, with- 
out much over-balancing the external Water, and 
remain lying at A. Then ſet the Veſſel MN Q P, 
either by the Fire, or in the Sunſhine, whereupon 
the Air at A dilating itſelf by the Warmth of the 
Water, will drive out a little Quantity of the Wa- 
ter that is in the Bottle; and che Battle becom- 
ing lighter thereby, wilriſe up to D; but if you 
let the external Water cool again, the Air will be 
compreſſed and reduced to a ſmaller Space in the 
laid little Bottle, and the Water flowing into it, 
will ſink it again down to A. 

But to ſhew likewiſe, that the ſame Effect may 
be produced by a greater Depth or Column of 
Water; and that the Air in the Bottle may be 
more compreſſed without a greater degree of Cold, 
than when the Bottle is nearer to the Superficies 
of the Water, take the Bottle E, and by puting 
more or leſs Water into it, you may bring it to ſuch 
2 Weight, that when you let it go, it will float up- 
on the Superficies of the Water MN; but by a 
thruſt, or with the addition of never ſo little 
Water, it will fink down : Now if you take a Stick 
and thruſt the little Bottle E down to O, you 
vill ſee it continually ſinking there, tho* you ſhould 
Waiſe it a little up; and again, when it is raiſed 

up to about M N, you will ſee it continually float» 
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ing upwards, tho' you ſhould thruſt it a little down, 
And it may likewiſe be often moved in the middle 
this way and that way, between N ard P, hori- 
zontaliy, without either riſing or ſinking, it you 
can find the exact Middle D; and holding che 
Bottie with the dci k againſt the Side of the Veiic| 
till it be quite ſtul, it will remain in the very place 
yon leave 1c. 

Thoſe that underſtand Hydroſtaticks, know 
the Reaſon thereof ; and thole that do nor, may 
learn them in Comemplation XVI. Thoſe Rea 
ſons are; That the Bottle being at O, is driven 
down. with a Force, as FR, and upwards with 
another, as FS; but being at D, the Force F H, 
preſſes it downwards, and F I upwards. From 
hence we ſee, that this Bottle is every where 
between two Powers, prefling againſt cach 
other, which are greater when at O, and both of 
em gradually leſs when it is at D, or yet higher: 
Whereſore the Air at O, ſuffering a greater Preſ- 
ſure than at D, and being likewiſe more contracted 
or preſſed together, the Bottle is fuller of Water, 
and conſequently heavier at O than at Dor E; it 
muſt therefore ſink at O, riſe at E, and at D re- 
main in an Equilibrium, that being ſuppoſed the 
place where the Bottle, with the Water and the 
Air it contains, taken all together, is equal in 
Weight to a like Bulk of Water out of it. 

Nou, if inſtead of this Bottle we ſuppoſe a Fiſh 
with its Bladder, in which ſo muchAir is included, 
that in Winter the Fifh, by the Expanſion thereof, 
may emerge; and when arrived to the Superficies 
of the Water, may with little trouble contract its 
Bladder, and the Air within it, after ſuch a manner, 
as to remain where he 1s,or to be able to fink down 
apain: In ſuch a Caſe it is plain, that a hot 
Summer following, this Air, the Expanſion wherc- 
of was fufficient in Winter, being {till the ſame in 

| Quantity, 
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Quantity, will dilate itieit much more ſtrongly 
by the Heat, and hinder the Fiſh, unleſs he con— 
ſtantly exerts all his Strength, from being able to 
deſcend again. 

The ſame Inconvenience would happen if there 
were leis Air in the Bladder, and only ſo much, 
that the Fiſh might eafily ſup port 1tle.t at Top of 
the Water in Summer ; (or upon the return of 
Winter, or upon a Fiſhs deſcending lower, and 
meeting with more Cold and a gicater Preſ- 
ſure of the Column of Water upon it, and by 
both theſe Means, the Bladder being contracted 
without any Concurrence on the part "of the Fiſh, 
much Strength muſt be uſed ro raiſe it up again; 
inſomuch, that with the change oft the Seaſons, 
the Fiſh wou d ofterrimes have too much Air in 
the Summer, and too little in Winter: So likewiſe 
the Fiſhes paſſing into Warer of different Gra- 
vities, would be many times furniſhed with too 
much or too little Air in their bladders ; and in 
order to avo'd all theſe troubleſome Alterations, 
2nd to paſs conveniently from one place to another, 
they would be obliged to remain always in a Wa- 
ter of about the ſame Weight, and as much as 
poſſible in the like Depth and Temper, as to Heat 
and Cold. 

To prevent all theſe Inconveniences, the rondl- 
eſt manner ſeems to be, that the Fiſhes ſhould be 
endowed with the Faculty of encreaſing or leflening 
the quantity of Airin their Bladder,according as oc- 
caſion required, which likewiſe we {ee happen by 
the Wiſdom of the Creator; foraſmuch as their 
Bladders have a Communication: with their Sto- 
mach by the Means of a very - {mall and narrow 
Tube; ſo that they can diminiſh the Air by diſ- 
charging from the Bladder thro” the Mouth, and 
increaſe it, by drawing it in again; about which 
Borelli, Prop. CI. Part I. has this Obſervation'; 

Sf 4 That 
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That the Bladder is empty when the Fiſh being 
in Vacuo, diſcharges a great many Air-bubbles by 
its Mouth; and the ſwallowing in of Air may per- 
haps be the reaſon, why we often ſee the Fiſhes 


moving their Mouths in the upper Part of the Wa- 
ter near the Air. 


SEC r. XXX. Conviftions from the foregoing Obſer- 


Vations. 


Now if a deplorable Atheiſt has taken the Pains 
to read this, and underſtands it, let him tell us, 
whether it can any ways ſeem probable to him, 
that ſo many Laws of the Water, of the Air, and 
of the Motion of the Muſcles in Fiſhes, are ſo ac- 
curately obſerved by meer Chance? or could blind 


Nature, ignorant in itſelf of all its Effects, produce | 


ſuch a Difterence, as on the one hand to furniſh the 
Fiſhes with ſuch a Bladder, and Birds on the 
other hand, tho' they likewiſe move in a fluid 
Matter, or in the Air, with quite a different Me- 
thod of Progreſſion; ſince ſucha Bladder by which 
a- Bird were to be raiſed up, muſt be lighter than 
the Air, and for that reaſon empty of it. Now 
they who ever propoſed to raiſe a heavy Body 
in the Air, with a Globe out of which the Air is 
exhauſted, know firſt, That the Shell of it muſt 
be made pretty thick, leaſt, being thin, it ſhould 
be unable to reſiſt the Preſſure of the external 
Air upon any Accident; and beſides, tho? all 
this were not obſerved, yet it muſt be of ſo dif- 
proportionate a Magnitude, that no Bird, being 
incumber'd with it, could be able to fly : Not to 
take Notice, that the Greatneſs of a hollow Braſs 
Glabe (that being empty of Air without lifting up 


any heavy Body, it might aſcend alone, and of 


itſelf) is computed by Mr. Leibnita, in the Philoſo- 
Phical Tranſactions of Berlin, publiſhed in the Year 


1710; 
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1710, p. 127. to be ſuch, that the half Diameter 
thereof would require to be above twenty thou- 
{and times longer than the Thickneſs of the Metal 
of which the Cruſt of the ſaid Globe muſt be com- 
poſed ; ſo that the ſaid Giobe being an Inch thick 
(tho? that perhaps would not be ſufficient to reſiſt 
the Preſſure of the external Air) the whole Mag- 
nitude of this hollow Globe would take up {ome 
thouſands of Feet. I have expatiated here ſome- 
thing the more, to convince Sceptical Philoſophers, 
that are any ways verſed in Modern Experiments, 
that the Structure of Fiſhes is entirely oppoſite to 
what is proper for the flying of Birds; and that it 
i5undeniable, that in order to make Fiſh and Birds 
move upwards and downwards, (each of em in 
their different Fluids) different Means muſt neceſ- 
ſarily be applyed ; which being performed in both, 
in a manner ſo ſuitable to all theſe Circumſtances, 
[ leave it again to their own Judgment, whether 
this does not plainly ſhew the Wiſdom and the 
good Pleaſure of a Great Creator. 


Sect, XXXI. Fiſh Swin with their Tails. 


No w, if we obſerve farther in ſo many Fiſhes, 
that in order to their Progreſſive Motion in Water 
by Swimming, they do not make uſe of their Fins 
as Oars to row with, nor after the ſame man- 
ner as the Birds do their Wings in the Air, but 
by the help of their Tails, much after the ſame 
manner as a Boat moves when they put an Oar 
out at the Stern, and Paddle with it backwards 
and forwards. 

Is there no Wiſdom to be difcover'd in this 
(fince Fiſhes ſtand in need of no external Motions 
for raiſing and ſinking their Bodies, as we have 
thewn before) that their Inſtruments are ſo formed, 


that no time ſhould be loſt in their adyancing for- 


wards ; 
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wards? And that having made a Motion Wit 
their Tail, by which they are protruded, they 
have no occaſion to draw it back again, in order 
to diſpoſe the ſame, to repeat the ſaid Protru- th 
five Motion: This the Birds are forced to do 
with their Wings, that they may ſtrike upon the B 
Air every time perpendicularly, in order to ſup. | 1 
port themſelves therein; but the Fiſhes by pur. 
ting their Tail in its former Place and Diſpoſition, 
exert the ſame Force on the other fide, which 7 
contributes as much to their Progreſſion, as the kl: th 
Stroke had done? Is it now by Chance, that chef 7 
Tails, like the paddling Oars, are broad at Bottom, It 
that they may act with greater Force upon the ll 
Water; and that they are compoſed of a ſtrong an 
Membranous Matter, which is however flexible; 

that the Muſcles of the Back are of ſuch a Stru-W , 
cture, as to move the Tail with a ſufficient Strength; Ml 6 
even ſo far, that the Violence which the larger g. 


kind of Fiſhes, ſuch as Whales, exert therewith, is ly 


ſo terrible, that one can hardly read the Accounts 
thereof without being amaz'd ? 


S ECT. XAXI. The Uſe of the Fins. 


Bui foraſmuch as in all Bodies that float in Wa- 
ter, the heavieſt Part always tends downwards, ac- 
cording to the Laws of Hydroſtaticks, would it 
not likewiſe follow from hence, that ſince the 
Backs of Fiſhes, quite contrary to thoſe of Birds, 
are the heavieſt Part of their Body, they muſt al- 
ways turn their Bellies upwards in the Water, as 
it is commonly obſerved to happen in dead and 
floating Fiſh, ſince their Bladder cannot be then Ws, 
compreſſed, but the Air being dilated therein, 
makes the Fiſh float and turn its Belly upwards, 

the Back being not only heavier, but the Belly 5 
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ſo lighter by ſuch Expanſion of the Bladder than 
when the Fiſhes were alive. 

Can it then be imagined that the Wiſdom of 
the Creator did not toreſec this in the Forming of 
Fiſhes, to which he has given two Fins under their 
Belly, by which they ſupport themſelves upon the 
Water, and by giving them the Faculty of Swim- 
ming whi:{t alive with their Bullies downwards! 
of which we may find an accurate Examination in 
Prop. CXIII. ot Borelli, who having cut off all 
the Fins under the Belly of a Fifh, ana in that 
Condition thrown it into the Warcr again, found 
it continually {taggering on one {ide or t'other, 
without being able to ſupport itſelf in the natural 
and common Poſition of Fiſhes, 

But beſides this, to the end that the Fiſhes 
might be provided of every thing that is neceſſary 
for them towards Swimming, it ſeemed ro be 
ſill wanting, that they ſhould be able convenient- 
ly to ſtop that Progreſs which they had acquired 
by their Tails, and to be able ro turn to the 
Rizht or to the Left in their Courſe, reither of 
which could be done by the Tail but with great 
Trouble. For this Purpoſe we find the Fiſhes pro- 
rided with two Fins on the Sides, by which, 
when they extend 'em both together againſt the 
Water, thet: Motion may be ſtopt; and if they 
ſtretch out one and keep the other c oſe, they may 
turn to that ſide whence the Fin is iifplayed ; ; juſt 
as we ſee happen in a Boat which uns to that fide 
where one Oar is thruſt out in the Water to ſtop 
its Progreſs, 


drcT, XXXIII. Creatures that live in the Air ſee 
confuſedly in the Water. 


IN Caſe this does not yet ſuffice © Mvince à 


Sceptick that there is a Gov propoo "imſelf 


a wiſe 
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a wiſe End in all his Deſigns ; let him refle& upon 
what follows, which ſeems to be capable of re- 
moving all farther Uncertainty. 

It is known to every one that ever div'd un- 
der Water with his Eyes open, that one may in- 
deed ſce the Light and many Colours of Objects, 
but that all will appear Confuſed and without 
Diſtinction. Now we have ſhewn before in Tas, 
XI. Fig. 2. that the Rays of Light BC and BC 
coming from a Point B into the Air, continually 
diverging or ſpreading wider and wider from each 
other, meetin the Eye with a watry Humour, thro' 
which they do not then proceed directly from C, ac- 
cording to gg, but are refracted towards each other 
at CD; which refraction or bending being repeated 
again the ſecond and third time at Dand E, they both 
of em unite again at the Bottom of the Eye at þ; in 
which manner of collecting all the Rays pro- 
ceeding from B into this one Point 6, all the Ex- 
actneſs of a good Sight conſiſts. 

Let us now ſuppoſe this Eye, as alſo the Point B, 
in the Water; then the Rays BCand BC, will 
come out of the Water upon the Aqueous Humour 
CC. And ſince, in order to be bent or refracted, 
they mult likewiſe change the Medium thro? which 
they paſs, theſe Rays therefore remaining in the 
ſaid Medium or Water, and paſſing to C, will not 
be broken or bent to DD; but proceed directly 
to gg, till they meet the Cryſtaline Humour S T. 
So that altho' they be refracted after the uſual Man- 
ner, thro' the ſame at D and E, yet failing of the 
firſt Refraction at C, they will not be able to ap- 
proach near enough to each other, in order to be 
collected juſt at one and the ſame Point b, which 
is at the Bottom of the Eye: But this Point of 
their Collection will fall farther behind the Eye, 
for Inſtance, at k ; for which reaſon every Point, 
as B, with its Rays, will fill the whole Space 

n N 


f 


b 
( 
\ 
C 
1 
0 
l 
l 
( 
t 
1 


The Religious Philoſopher. 683 


n at the Bottom of the Eye; which happening 
in like manner from the other Points of the Ob- 
ject near B, the Rays of theſe ſeveral Points will 
de mingled together at the Bottom of the Eye, even 
in the ſame Space between m and z, and ſo occaſion 
an entirely diſtracted or confuſed Sight, becauſe 
each Point B is not ſeen in a particular Point 5 
after the ſame manner as in a dark Chamber, when 
you hold the Paper a little too near to the Glaſs, 
the Objects painted upon it are all confuſed, where- 
as by holding it at a due Diſtance, it repreſents 
the moſt accurate Painting that Eye ever beheld. ' 


StcrT, XXXIV. To prevent this conſuſed Sight, 
Fiſhes are endowed with rounder Eyes. 


Now this is the Inconveniency that would hap- 
pen, and be peculiar to all Fiſhes, if their Eyes 
were of the ſame Figure with thoſe of ſuch Crea- 
tures as live in the Air. Now in Caſe any one 
that ſhould doubt of the Wiſdom of God in the 
Formation of Fiſhes, does underſtand the Laws 
of Opticks; and if he were to tell us how this In- 
convenience in Fiſhes might be prevented, and 
how they could be furniſhed with a diſtin& Sight; 
ſuch his Skill in Opticks might indeed teach him 
ſome of the Methods whereby the ſame might be 
brought abour ; as for Inſtance, by holding a round 
Glaſs before the Fiſhes Eyes, as old People do, 
who find the ſame Defe& in their Eyes, be- 
cauſe they become leſs round and more flat by 
Age: but it is plain, that ſuch a thing can't be 
done for the Fiſhes. The making their Eyes 
longer, ſo that they might be extended not to 6 
but to &, would indeed render their Sight more 
diſtin& ; but then it would bring along with it 
this Inconvenience, that their Eyes, by loſing fo 
much of their Roundneſs, could not eaſily be turned 

tO 
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to all Sides. And, to paſs over others, let him 
tell us, whether he could have thought of a ſhorter 
Way, than by making the Cryſtaline Humour of 
the Fiſhes S T rounder, and of a ſmaller Circum- 
ference than the Eyes of thoſe Creatures that lite 
in the Air; and he will know, that according tg 
the Rules of Opticks, this will be ſufficient to 
make good the Defect, and cauſe the Focus of 
the Rays to fall ſo much nearer upon the Cryſta. 
line Humour. | 

Now this is what we rcally find in Fiſhes ; in 
which the ſaid Humours are {ufticiently Convex, 
and like little Globules, as may be daily obſcry'd 
in the Eyes of boiled little Fiſhes ; and as appears 
even in the Eyes of great Whaics, which are very 
{mall and round, and which if they were larger, 
and couſequently of a flatter Circumference, would 
take up a great Part of their Heads for the uſe of 
their Sight, which now is contain'd in leſs 
Room. 

Now let thoſe ſelt-conceited, but unhappy Phi- 
loſophers, who deduce every thing from meer 
Chance, or from ignorant or neceſſary Laws o 
Nature, retire within themſclves, and reflect, whe- 
ther it can ſeem probable to them, that it is per- 
fectly accidental, that beſides the wonderful and 
uniform Structure above-mention'd of the Eyes of 
all Animals, .thoſ: that belong to the Water have 
their Eyes ſo ſorm'd, as to ſee and diſtinguiſh Ob- 
jects in that Element; and thoſe that live in the 
Air, have theirs likewile adapted to this Element. 
Or let them with all their fancy'd Wiſdom, prove 
to us the Neceſſity, according to which they can 
infer from the nature of the Water, that (unleſs 
the Creator had had this End in view) the Eyes of 
Fiſhes would have been always rounder than thoſe 
of the Creatures which belong to the Earth or the 
Air. But as this is not poſſible fot them to 42 let 

| them 
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mem confeſs with us, and beſides with ſo man 
Men famed for Learning, that a Gov of Wiſdom 
and Goodneſs extending his Care even to Fiſhes, 
does viſibly appear in this matter. Or if they 
{tj]perſevere in their Opinion, they muſt pardon 
us, f we ſay, we are compell'd to think that they 
are to be piry'd, as lying under a ſecret Judgment 
of Gop, as well as a natural Blindneſs, eſpecially 
if they go on to affirm, that after having duly 
weigh'd all things, they {til remain uncon- 
rinced. 

have dwelt a little the longer upon this Sub- 
ject, becauſe one of my Acquaintance, who being 
involved in Doubts, and having entertain'd ſome 
Scruples about the moſt important Truths, by 
much (but wrong) Philoſophizing, happen'd to 
read theſe Obſervations in Rohault's Phyſicks ; 
whereupon he felt great prickings and trouble in 
his Mind, and preſently own'd that he was now 
fully and irrefragably convinc'd that the Eyes of all 
Animals, and eſpecially the diverſity in the Form 
of thoſe of Fiſh, could not be produced without 
2 manifeſt view and deſign of him who made them: 
and conſequently, that there muſt be a G oD, who 
by cauſing his Wiſdom to appear to all Men by 
bis Works, deſerv'd to be fear'd by all his Crea- 
tres, May He grant, that all thoſ who ſhall read 
this, and ſeriouſly reflect upon it, may likewiſe be 
convinced! 


Scr. XXXV, and XXXVI. The Fruitfulneſs 
and Numbers of Fiſhes. 


Tr ar we may be more confirmed in the Ac- 
knowledgment of a Gop, we need only con- 
template the Multiplication and Fœ undity of Fi- 
ſhes, which happens in many Kinds of them after 
lo wonderful a Manner, as has been ſhewn already 

ES upon 
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upon another occaſion ; ſome of the Females di 
charge their Spawn, and the Males their Melt 
Seed in the Water near each other, and withof 
any farther Acting of the Fiſhes on either (idfi 
both theſe Seminal Matters being intruſted to ti 
Water, do produce Young Fiſhes of the ani 
Kiad. | 4 
Now can any Body imagine, that this Spawl 
and Meit of the Males and Females, togeth{ 
with the Water, have the Property of Engendq; 
ring Fiſhes after ſuch a manner by meer Chand 
and without a wiſe Deſign! The rather, fin 
we ſee that herein is a Direction or Diſpoſition 
propagating the Species of Fiſhes above all oth 
Creatures in an infinite Number; for if there we 
not ſome other extrinſical Impediment, every {i 
gle Grain or little Egg that we find in the Spaw 
would become a Fiſh. So that it is no wond( 
what ſome Travellers relate concerning the 
Fruitfulneſs; as for Inſtance, that in the Ifla 
cailed John Fernandez, in the South-Sea, there 
ſuch a vaſt Quantity of Fiſhes, that one Man c- 
in one Day catch enough ro feed 200 Perſons. 
I have often thought of the Text in Genefs 
20. And God ſaid, let the Waters bring forth ABU. 
DANTLY the moving Creature that hath Liji 
whereby the two aforeſaid particular Propertie 
concerning the great Encreaſe of Fiſhes, are as 0 
may ſay, pointed out with the Finger; the r 
ther, becauſe in the 21 Verſe it is repeated wit 
the ſame ſtrong Ephaſis, which the Waters broug 
forth ABUNDANTLY after their Kind. 
Now that this has reſpect to Water, which 
a ſecond Cauſe, produces theſe Fiſhes out of the 
Spawn, ſeems to be deducible from hence, 'Th: 
the Procreation of Birds being mention'd int 
ſaid Verſes, is not aſcribed to the Air, tho' the 
live and are produced therein, as Fiſhes in the W. 
ter 
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ter; as alſo, foraſmuch as after wards mention is 
made in the 24th Verſe, ot the Earth (of which all 
Creatures do at preſent conſiſt, ſince all of em re- 
ceive their Food from thence) after a ditterent 
Manner: And moreover, how much this firſt Com- 
mand of the Creator does continue firm, ana pre- 
vail even to this very time, appears eſpecially from 
hence, that in both the quoted Places the Expreſ- 
ſion of bringing forth abundantly, is only found in 
relation to Fiſhes, but not at all mention'd con- 
cerning Birds and Beaſts, tho' they are compared 
with one another in this ſame Chapter. Now that 
the Fiſhes do multiply in much greater abundance 
beyond other Creatures, even to this day (tho' an 
abundant Production is likewiſe aſcribed to other 
Places where there is no Compariſon; and in Ge- 
nefis the viii. and 17. and the ix. and 7. the ſame 
radical Word is uſed) atleaſt that they can be 
more multiplied, is obvious enough, from the pro- 
digious Quantity of Eggs in their Spawn, and from 
other Relations that have been hinted at above. 
Thus in Pſ. civ. they are ſaid to be inaumerable; and 
upon the ſame Foundation Jaceb wiſhes that 
Ephraim and Manaſſes may grow into a Multitude 
(or, as it 1s.in the Margin of that Text, as Fijbes 
do encreaſe, Gen. xlviii. v. 16.) At leaſt, it is 
plain from hence, that thoſe Words were not ſpo- 
ken without a Fundamental Knowledge of the 
Properties of Fiſhes, as two great Circumſtances 
in which they differ from other Creatures, namely, 
the Effe& of Water 1n their Production, and their 
great Fœcundity. 


Secr. XXXVII. The Curſe appears from the Pro- 
duction of Fiſhes. 


Turk may ſtill one Remark be made about 
the foregoin g Matters; vamely, that this ſogreat 
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Multiplication of the Fiſhes, which ſeems to be 
the neceflary Conſequence of the Quantity of their 
Eggs, is not however obſerved to be ſo at this 
time. Now ſuch as allow the above-mention'd 
Text to be the Word of Gop, may diſcover 
herein the Force of the Curſe, which after the 
Fall of Man is extended to all chings ; for the ſake 
of which not only the Trees are leſs Fruitful than 
from their Contexture one might have expected 
them to be (of which hereafter more largely) but 
Men likewiſe live a ſmaller Space of Time than 
their Structure ſcems to promiſe (of which ſome- 
thing has been ſaid above in Contemplation XII.) 
Now if this be ſeriouſly conſider'd by a Sceptical 
Atheiſt, it will not be eaſy for him to aſſign any 
other Cauſe befides this Curſe for the ſame, nor 
to remove the Difficulty which offers itſelf, that 
ſo many Things, and among them the Fiſhes, do 
not anſwer the Expectation which we might juſt- 
ly entertain from their Structure; and which is 
more, have not in ſo many Ages anſwer'd the 
ſame, tho* every thing be compleatly diſpoſed 
Thercto. 


SFH CT. XXXVIII. Creeping Creatures not yet 
thcroughly known. | 

Now how the Creeping Creatures, ſuch as 
Worms, Snails, Cc. do move from one place to 
another without Legs, and other external Inſtru- 
ments, has not (that I know of) been yet examin- 
ed iato with ſo much Accuracy, as to enable any 
one to ſay any thing ſatisfactory about it; he that 
defires any account thereof, and how, according 
to the Opinion of the great Mathematicians, ſuch 
Motion may be perform'd, let him conſult Boreli 
in his Book about the Motion of Animals, Part II 
Prop, XIII. Mr. de la Hire, in his A 
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Mechanicks, $. CXII. p. 358. ſeems to have carri- 
ed his Obſervations upon this Matter ſomewhat 
farther, affirming, that in great Worms, ſuch as 
are found in the Sea, the Muſcles can be diſcover'd, 
ſome of which encompaſs the Worms like ſo many 
Rings, others are extended lengthwiſe in the ſaid 
Worms. Now if this latter ſort be ſo form'd as 
Mr. Borelli deſcribes them, the Serpentine Motion 
of Worms ſeems to be performed by thoſe Muſcles ; 
ſince when the long Muſcles are contracted, 
the Worms becomes ſhorter, and when the round 
ones, it is ſtretched out in length. But foraſmuch 
as the Structure itſelf of theſe Creatures does not 
ſeem to have been ſufficiently enquired into, we 
ſhall be ſilent about it, that we may (as much 
as poſſible) avoid ſubſtituting Conjectures, tho 
of very learned Men, and propoſing them to any 
one, inſtead of the true Works of the Creator. This 
only would I ask gf any one that does not own a 
Gop, whether it can appear reaſonable to him, 
to ſuppoſe that a Worm is made without Wiſ- 
dom, when ſo many learned Gentlemen, tho) 
urged to give an account thereof, muſt acknow- 
ledge it to be a very difficult Queſtion, 


SCT. XXXIX. Iuſefts, Silk-worms, Caterpil- 
lers, &C. 


Now if we paſs on to the Examination of the 
ſurpriſing Structute of ſo many different Kinds of 
Shell-Fiſh, both great and ſmall, and yet farther 


of Caterpillers and Worms, and of the Aurelias 


proceeding from them, and of Flics, Graſhoppers, 
Beetles and the like ; with which at preſent the 
Cloſet of Perſons of Diſtinction (that delight them- 
ſelves in contemplating the ſurpriſing Works of 
the great Creator) do with laudable Charge and 
Pains abound; and wherewith a great many Books 

1 2 beſides 
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beſides are filled, without near compriſing all the 
kinds thereof ; to produce many Inſtances thereof 
will not be neceſſary here, ſince they are to be 
found in ſo great a number elſewhere. 

But to inſtance in two or three of em; ask any 
Body, be it who it will, whether he can think, 
that it is by meer Chance, that a Silk-worm comes 
out of an Egg furniſhed with all the Inſtruments 
for Moving, Eating and Digeſting its Food as 
other Animals are ; that afterwards Spinning 
itſelf up with the Silk that comes out of its 
own Bowels, it is turned into an Aurelia, from 
whence at laſt proceeds a Butterfly, which after 
Copulation with a Male of the like kind, lays 
Eggs again, which in the following Year become 
Silk-worms; this is known even to our Children 
that are wont to breed the ſame. 

They that in Summer meet with ſo beautiful a 
Butterfly as is repreſented Tab. VII. Fig.8. flying 
with Wings, running with Legs, and furniſhed with 
all the neceflary Parts for Nouriſhment and Ge- 
neration ; when they read in the Obſervations of 
the accurate Mr. Goedart, that the ſaid Creature 
was a Caterpiller B before, and that it was firſt 
turned into the Aurelia C, and afterwards became 
a Butterfly ; could they, ſeeing ſuch Metamorpho- 
ſes, and change of Figures in ſo many kinds of 
Animals as are briefly named above, and of which 
the ſaid Author faithfully reckons up a great num- 
ber; could they look upon 'em, I ſay, otherwiſe 
than as ſo many Wonders of a great and wiſe 
Creator ? Or can they perſwade themſelves, that 
all this is brought about by Cauſes diveſted of Un- 
derſtanding and Knowledge? And the rather, for- 
aſmuch as the little Eggs of thoſe that we know 
are found by Experience not ſooner to diſcloſe 
their young Ones, than till the Herbs and Leaves 
that are to ſerve them for Nouriſhment, do ſpring 

2 out 
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out of the Ground or Trees. Now if this be 
true, as ſeveral Naturaliſts pretend they have ob- 
ſerv'd, let an Atheiſt ſee whether he can calmly 
perſiſt in that Opinion, that here is no room for 
an End and Deſign of a great Preſerver. And if 
the ſame has place here, and that there is undoubt- 
edly ſo great, ſo adoreably Wiſe and Powerful 
Go that governs all Things, woe be to them, 
yea, double woe to all that deny him, 


Sect. XL. The Conſideration of ſmall Animals 


in general, 


To return to the Matter again; Since theſe In- 
ſes, together with Shell-fiſh, have been conſider'd 
with great Diligence by many learned Men, every 
one may find Matter of Aſtoniſhment in what has 
been tranſmitted to the learned Workd concerning 
the ſame; and I hope that this happy Beginning, 
which Men of Note and Judgment have made, 
may 1n proceſs of time be an inducement to great 
Minds, to contemplate theſe ſmall Animals in cer- 
tain other Views, and to enquire farther into the 
Wiſdom and Art that do ſo manifeſtly appear in 
the Inſtruments which they uſe for Motion, Nou- 
riſhment, and all external Senſation ; by which 
particularly the Glory of their great Creator (which 
does not appear leſs in the Structure of a Fly, a 
Flea, or a Mite, than in the making of the big- 
geſt Elephant) may be demonſtrated by yet ſtron- 
ger Arguments againſt thoſe that refufe to acknow- 
ledge the ſame. | 

He that doubts hereof, let him conſult thoſe 
great Enquirers, who by the help of their Micro- 
ſcopes have diſcover'd as it were a new World, 
and thouſands of otherwiſe inviſible Creatures ; in 
the unconceiveable ſmallneſs of which, not only 
the Deſires of a curious Eye will meet with intire 
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Satisfaction; but likewiſe the manifeſt Deſigns of 
the Creator ard his Wiſdom and Goodneſs, (even 
with reſpect to theſe Animalcula, that by reaſon of 


their Smallneſs are almoſt inviſible) will ſhine forth - 


as clear as the Sun. 


Stcrt. XLI. The Eyes of a Beetle, and Convifions 


from thence. 


For asMucn 2s whole Books have been writ 
upon this Subject, I ſhall only give an Inſtance in 
the ſurpriſing Structure of the Eyes of a Beetle, 
the like of which we alſo find in Flies. The great 
Creator, in the Formation of this Inſe&, thought 
fit to make the Eyes thereof immoveable, which 
in bigger Creatures can be turned to all Sides; 
ſhewing thereby, that he does every thing accord- 
ing to his gobd Pleaſure, and will be bound to no 
Laws. Now it 1s certain, that theſe Beetles 
and Flies, not being able to turn their Eyes, can 
only ſee that Way rowards which the opening of 
their Eye is directed; but becauſe the bountiful 
Preſerver of all things does likewiſe extend his 
Goodneſs even to theſe moſt contemptible Crea- 
tures, and that they may be aware both of the 
Birds, and other Perſecutors that prey upon 'em, 
and uſe them for Food; and that they may ſpy 
them not only before, but ſidewiſe, and likewiſe 
behind, in order to their Preſervation, he has been 
pleaſed to cauſe their Eyes to ſtand out of their 
Heads, with a Protuberance or Convexity, and 
beſtowed upon 'em ſuch a Figure in a manner as 
we find in Glaſſes, which being ground with ma- 
ny and different Faces, do multiply the Obje& as 
many times as there are Superficies upon the Glaſs; 
So that each of theſe little Planes or Superficies 
of the Eye do appear thro* a good Microſcope to 
be an exact Hexangular Figure, as we may fee in 
| PS a Bee- 
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and in that of a Fly (Hg. 3.) GEF. They that 
look upon it in this Table, mult be pleaſcd to 
take notice, that 1t 1s repreſented here much 
greater than it really is, and ſo as it appear'd 
through a good Microſcope; whereas other- 
wiſe each of em are ſo (mall, that the Obſerver, 
Mr. Leuwenhoek, having counted thoſe that are in 
the Diameter of the Eye, juſtly concludes, that 
the number contained in the Superficies thereof 
does amount at leaſt to Sooo. 

From this Structure every one may infer, that 
theſe Inſccts by the means of ſo many different 
and convex Si perficies, are able to ſee upwards, 
downwards, ſidewiſe, before and behind, as if they 
had ſo many Eyes, with as much Eaſe, and per- 
haps more, than any other Creature that can turn 
one and the ſame Eye every way. 

One that is well verſed in Dioptricks, and un- 
derſtands the Nature of Viſion, might perhaps 
find this Defect in ſuch a Structure; that in caſe 
theſe Inſects mult ſee like others, it would not 
be poſſible if the Superficies were flat (as in 
the poliſhed Glaſs or Diamonds, to which they 
were compared) that the Rays paſſing thro' them 
from a Point, could be collected in a Point at the 
Bottom of the Eye, which, as we have ſhewn 
above, is required to a diſtin&t Sight, and wh ch 
is beſides, the reaſon why the Eyes of Fiſhes muſt 
be rounder than thoſe of other Creatures living in 
the Air. So that theſe Inſects, according to the 
Laws of Viſion, might indeed have a confuſed 
Senſation of Objects without them, but yet ſee 
nothing diſtinctly thereof, unleſs each of the ſaid 
little Superficies were in themſelves Convex. But 
can any one who juſtly objects this Difficul . 
obſerve again upon farther Enquiry, without be- 
ing amazed at the Wiſdom of the great Creatas, 
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that each of theſe exceeding ſmall Superficies are 
of a Convex and Globular Figure, to the end, that 
they may ſerve tor a diſtinct Sight to each of theſe 
little Auimals, according to the exact Rules of 
Opticks, as thoſe that examine them more nice- 
ly and attentively will find. But foraſmuch as 
the globular Figure cannot be compleatly ſhewn 
by the ſaid Microſcopes, let any one take the Eye 
of one of theſe little Creatures, and obſerve them 
nicely againſt the Light of a Candle, holding them 
at a little Diſtance from the Glaſs, and he will 
then diſcover as many Images of the Flame of a 
Candle inverted, as there are Superficies in the 
Eye of a Fly, all incompaſſing the middle Super- 
ficies upon which he looks as in a Right Line: 
Which burning Candles are fo exactly delineated, 
thoꝰ all exceeding ſmall, that as the Flame of the 
Candle itſelf moves upwards, the Picture of it will 
appear to do the ſame every time, but inverted ; 
juſt after that manner, as one may ſee thro” a round 
poliſhed Glaſs, the Picture of a remote Candle 
inverted upon a white Paper; or otherwiſe look- 
ing thro' a double Microſcope ; as likewiſe by 
keeping ones Eye behind the Focus of a round 
Glaſs; in all which Caſes one ſees the Obje& turn- 
ed upſide down. 

Now every Mathematician that 1s never fo lit- 
tle verſed in Opticks, knows that this cannot be 
done by a concave or flat Figure ; and that, in or- 
der to ſhew the exact Image of a luminous Object 
inverted (which is here beyond Expectation every 
way diſtin) a convex or a more protuberant Fi- 
gure 1s only required ; which cannot be donbted 
by any one that underſtands the Refractions of 
Light. 

I muſt confeſs, that for my own Part, I could 
not oftentimes ſee and obſerve without Emotion, 
a Providence operating with the wiſeſt Views 

even 
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even in the very ſmalleſt Things, and appearing not 
only ſo viſibly, but ſo adoreably too in theſe ſmall 
Animals. And fince ſuch a Figure wouid cre- 
ate trouble enough to the moſt skillful Glaſs- 
grinder, if he wereto torm a great and manazcable 
Glaſs like it, how impoſſible would it be for any 
humane Art to extend itſelf ſo far, as to commu- 
nicate ſuch a Shape, and all the Properties belong- 
ing to Sight, to an almoſt inviſible Animalculum. 
Now if theſe little Particles or Eyes were not 
tranſparent, there would be no Sight; if each of+ 
'em were not round, there would be a Sight but 
confuſed; if they were not diſpoſed in a convex 
Superficies, theſe Inſc&s would not be able to ſee 
round about 'em, becauſe of the Immobility of 
their Eyes; if the Membranes thereof were not 
ſupplyed with Humours proper for them, and 
ſuch as muſt be conveyed thither by unconceivably 
little Veſſels, the Sight would be ruined by Dry- 
neſs, as Experience teaches us when Eyes conti- 
nue too long dry : Now all this is required, and 
all this 1s found in each of theſe Inſe&s, and eve- 
ry one of theſe Circumſtances is wonderful: Can 
we then {ce them all concurring in ſo (mall a 
Compaſs, and coolly affirm, that it is all by 
Chance ? 

Now every one that has ſeen the curious Stru- 
cture of the Eyes of theſe ſo ſmall Animals, in the 
Obſervations of Mr. Leuwenhoek, or other Natu- 
raliſts, or made the Experiment himſelf, may ima- 
gine, how overflowing the Wiſdom of the Great 
Creator thereof is, who has vouchſafed to diſplay 
ſo much Skill and Contrivance to render Happy fo 
many thouſand Millions of ſuch contemptible In- 
ſects (how much more then a rational Man) and 
to cauſe them to ſee diſtinctly. | 
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Szecr. XLII. Something concerning the beginning of 
Action in Beaſts. 


My Reader mult not be ſurpriſed, that in this 
Contemplation of Animals, I have ſaid nothing of 
the Principle of the Actions in Beaſts ; concern- 
ing which, Pliloſophers differ ſo much among 
themſelves, ſome of whom look upon Beaſts to be 
no more then Clock-work, without either Senſe or 

- Underſtanding ; but others think that another 
Principle of their Actions mult be allowed, to ena- 
ble Beaſts to act as we ſec em. 

The chief Keaſoas chat have induced me to 
paſs over this Matter in ſilence are, that both 
theſe Parties agree in owning a God, how much 
ſoe ver they differ in other Sentiments; wherefore, 
ſince we on y write here for the Conviction of 
Atheiſts, we thought it unneceſſary to engage our- 
ſelves in this Subject. 

However, to {ay one Word about it to unhappy 
Infidels, how much ſoever we ſee perform'd by 
Beaſts, that may appear ſurpriſing to us, and how 
mucn ſoever they may ſeem to mimick the Actions 
of Men; this is certain, that we could never yet 
diſcover any thing in them that was like any Sign 
or Character of the Knowledge of a Gon, or of 
his Service, Let then an Atheiſt learn from hence, 
that far from deſerving the Title of a Strong Mind, 
upon account of his deplorable Philoſophy, the 
only Reward that he 1s like to receive for the 
Pains he takes therein (I fay it with Compaſſion 
for his Blindneſs, and without Deſign of the leaſt 
ſarcaſtical Reflection) is, that it ſerves to diſtin- 
gaiſh him from a rational Creature, and in this 
Caſe, ſinks him down into the Condition of;a Beaſt, 
and yet without giving him this comfortable 
Aflurance, that he is to expect nothing elſe after 
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his Death, but to be reduced to the State and 
Condition of Irrational Beings. And I leave him 
to judge for himſelf, (fince there appears in Men 
the Knowledge of a Gop, but by no means in 
Beaſts) whether the Opinion oi Chriſtians are 
ſo abſurd, when they maintain, that Death does 
entirely annihilate Beaſts, but that the Souls of 
Men do {till remain; foraſmuch as the Know- 
ledge of an eternal Go p does exert itſelf ſo much 
more adoreably in a Being that is framed for Eter- 
nity, and fo adapted to glorifie that G op for 
ever. | + 


CONTEMPLATION XXIII. 
Of PLANT s$. 


— 


SECTION I. Tranſition to PLANTS in general, 


O W for the farther Confirmation of what 
we aim at in all theſe things, let us paſs 
on to the Plants, and tho' a great many of them 
be ſtill unknown, yer, what the Experiments of 
Enquirers have diſcover'd thereof of late Years, 
is ſuffi cient to prove, that a wonderful Power and 
Wiſdom does appear, in adapting them all to their 
teſpective Uſes. 

Now it we ſhould take notice of nothing more, 
than what is already ſufficiently known both to the 


Learned and Unlearned, namely, that we ſce a 


little Seed firſt taking Root downwards in the 
Earth, and then ſhooting up a Trunk or Body in 
the Air, and in ſome producing Branches, and in 

others 
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others Leaves, Flowers, and Fruit, in which a- 
gain there is Seed, by this means multiplying the 
Plant, which when dead, revives again in the 
Poſterity of the ſame Species; let every one con- 
ſider with himſelf, whether he could expect ſuch a 
conſtant Circulation and Series of Plants in Seeds, 
and again of Seeds in Plants, that has laſted ſo 
many Ages without any Variation; and all the 
Inſtruments neceſſary thereto, from mere Chance, 
and a confuſed concourſe of Atoms. 


SE cr. II. Without Earth and Water no Plants vil 
ſpring from their Seeds. 


LE an Infidel or Sceptick examine farther the 
Earth and the Rain-Water (of which when we 
treated about Water itſelf, we ſhewed that al 
Plants do moſtly conſiſt) after as many different 
Ways as he can poſſibly; and then let him ſee, 
whether he can with any reaſon prove from 
thence how it comes to paſs, that when we ſow 
the Seed of a fine and ſweet ſmelling Flower, or 
of nouriſhing Corn, and another of a poiſonous 
Plant in the ſame ſort of Earth, each of 'em will pro- 
duce a Plant according to its own Nature, differing 
ſo much in Figure, 1n Strength, and other Proper- 
ties; and let him ſay, whether it does appear to 
him with any kind of probability, that all this is 
done without Wiſdom ; and the rather, foraſmuch 
as Earth and Water being excepted, Experience has 
ſhewn in ſo many Caſes, as the Learned Malpight 
obſerves, de Sem, Veget. p. 12. that neither Urine 
nor Lye, nor Spirit of Copperas, nor Chalk, nor 
Salt-petre, if in too great abundance, nor Atimo- 
ny, nor burnt Hartſhorn, nor many other things 
when mingled with Water, and the Seed ſoaked in 
ſuch Water, or when water'd with the ſame after 
they ſpring up, can produce any encreaſe or growth 
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thereof. Nor, according to the Obſervations of 
the ſaid Author; can Seeds produce their uſual 
Plants in ſimple Water only: They that would be 
fuller informed of this Matter, may conſult that 
accurate Writer in the Place above quoted. 

Now when ſo Underſtanding and Learned an 
Enquirer has made ſo many Experiments about 
Plants in vain; and conſequently, ſince *tis not 
ſo eaſy for any one to diſcover wherein conſiſt thoſe 
Properties that are requiſite for producing Plants 
out of their Seeds, and yet we (ce, that they are 
in a manner found alone in Matters ſo contem- 
ptible to the Vulgar, and trampled under foot as 
Water and Earth ; let any one that does ſtill 
doubt of the gracious Direction of the great Pre- 
ſerver of the World, ask himſelf, whether he 
could beſtow upon a ſimple Seed, or upon Water 
and Earth, a Figure or Form, by which the whole 
World may be preſerv'd from Death : And in 
caſe he can't (as hitherto no Body ever had ſuch 
a Faculty) whether he has not juſt cauſe, from 
all theſe things, to acknowledge a Wiſdom far 
ſuperior to his own, and to that of all Mankind ; 
and at the ſame time too, a Goodneſs and Bounti- 
fulneſs that has beſtowed upon all Creatures their 
Food and Support. 


Sect. III. Every Seed has its Seed-Plant. 


Now they that would ſee how far the Know- 
ledge of Men has attained, in reſpec to the Parts 
of which Plants conſiſt, and the Uſe thereof in 
their Encreaſe and farther Occonomy, may conſult 
thereupon the Learned Writings of Grew, Malphigi, 
and in ſome Caſes of Leuwenhoeł alſo, and others ; 
and one would think that towards the Conviction 
of an Atheiſt,there would be nothing more * 

than 
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than to refer him to the Obſervations of thoſe Per- 
ſons : Atleaſt, that which can't occur to him with- 
out great Aſtoniſhment is, that he will find in the 
Accounts they have given about Seeds, that ha- 
ving enquired into a vaſt Number thereof, they 
have diſcover'd and ſeen in every ſingle Seed an 
involved Stamen of the future Plant, which by 
Malphigi is named Planta Seminalis, or the Secd- 
Plant. 


SECT. IV. The Seed-Root and Pluma in a Bean. 


To ſay ſomething thereof, which every one 
may eaſily try; take ſome great dry Beans, and 
{teep em 24 Hours in Water, then take them out 
and lay them in a place that 1s dry, but not co'd, 
ſo long till, as the Gardeners term it, they begin 
to ſhoot out; Strip the Skin off of one of 'em, and 
you will find the Body of the Bean conſiſt of two 
Parts, lying with their Planes againſt each other, 
and having a little white Stalk or Sprig by which 
they are joined together; for Inſtance Tab. XVIII. 
Fig. 4. aaa, and aa a, are the two Parts of the 
{lit Bean; de is the white Root-Sprig faſten'd to 
both the ſides, and which afterwards in the Earth 
becomes the Root of the Plant. Now let an unhap- 
py Sceptick ſay, fince this Root d o, muſt firſt 
grow and ſpring out before it can be nouriſhed by 
the Earth, and be turned to a Root for the whole 
Plant, whether he can imagine that it comes to 
paſs without any propoſed Deſign, that in the 
Body of the Bean, and in both the Parts thereof, 
there is another Root placed, repreſented here by 
bbbb; which is carried on to the white tittle 
Point c, on each fide with a Branch dd, and there- 
by furniſhes this little Root-Sprig dc, dc, with 
nutricious Juices, 1n order to communicate there- 
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to the beginning of its Encreaſe, and the Power 
of becoming a Root, before it be able to draw any 
Nouriſhment out of the Earth. 

From this little ſprouting Root de, there proceeds 
to the other fide another little Body e, which being 
the Trunk or Stalk in Miniature, does conſiſt of a 
very little Stalk and Leaves; upon which account it 
is called by Dr. Grew, the little Pluma, or Feather; 
and the ſaid Sprout of the Root dic, and this little 
Feather e, do make together the Stamen of the 
following Plant. 


SECT. V. Each Plant has two Roots. 


So that almoſt every Plant (as Experience 
teaches us, that the ſame thing happens in al- 
moſt all the known Sceds after the ſame man- 
ner) is thus furniſh'd with two Roots; the firſt 
of which is that deſcrib'd here by bb and 5h 3, 
and which ſpreads itſelf thro* the Body of the 
Seed, being therefore call'd the Seed-Rooe feeding 
the little Root Sprout de, and the Pluma e, fo 
long till the firſt of thoſe is big enough to draw 
Nouriſhment to itſelf out of the Earth, and then 
it becomes the ſecond and laſt Root, cauſing the 
Pluma, now become a larger Trunk, to grow up 
to a compleat Plant. From whence it is farther 
apparent, that the Matter of the Seed itſelf, or 
of the Bean by which the firſt Seed-Root bb, b B, 
is extended, performs almoſt the ſame therein (by 
making the Root-Sprout de, put forth at firſt) as 
the Earth does afterwards when it becomes a 
larger Earth-Root; that is, does feed and increaſe 
the whole Plant. 

This Seed-Root 4b, bb, appears more plainly 
in large Beans, and in the Seeds of Lupins, than 
in many others, according to the Obſervation of 
the ſaid Dr. Grew. And in caſe one cuts a freſh 

cropt 
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cropt Bean into thin Slices croflwiſe, one may 
ſce in every ſuch Slice the Courſe of the little Seed- 
Roots (repreſented here by lictle Poirits or Dots) 
quite to the end; (ſee Tab. XVIII. Eg. 5.) where 
bb ſhew the Dots through which the Seed-Root 
is cut acroſs ; and if you ſhould cut off chin Skins 
jengthwiſe from the {aid Bean, you may ſee the 
little Branches of the ſaid Root that were juſt 
before cut acroſs. Tab. XVIII. Fig. 6. ſhews the 
ſaid white Lupin, as it appeared to Dr. Grew, of 
which c is the Pluma, b the Root, d d the Pith, 
and a a the Branches of the Seed-Root. Fig. 7. is 
the Seed of a Gourd, where the ſaid Gentle: 
man ſays, that one need only ſplit it in two, in 
order to ſee within it the ſaid Seed- Roots clearly 
and accurately in all their Branches. In other 
Seeds, where theſe Roots are not quite ſo viſible, 
either becauſe they are of the fame Colour with 
the reſt of the Body, or for other Reaſons, yet the 
Root-Sprout, or the Feathers, may be always 
ſeen plain enough. [ Vide Grew, Cap. I. of his Anz 
tomy of Plants. ] 


SFr. VI. The Cavity in the Bean for the 
Pluma. 


Ox might here add other Particulars; as fot 
Inſtance, that in Fig. 4. the little Pluma e, 1s the 
Origin of the future Trunk, or rather the Trunk 
itſelf in miniature ; for which reaſon thoſe that 
know how very neceſſary it is to the Exiſtence of 
the Plant, and who likewiſe obſerve the Tender- 
neſs thereof, muſt they not be convinced, that it 
was with ſome View and Deſign, that in each 
Part of the Bean there was form'd a ſmall Cavity 
to place the ſaid Pluma, and to preſerve it from all 
Inconveniences, in ſuch a manner, that the Beans 
may be handled, thrown together in Heaps, e 

| toſie 


hay + T SR Sn. a. wc id... acc woe ei SISA £ 


Cn 


ad .. a_— Dd OO FFT . CP, Ange 5 


— 
. 


— 
— 


2 


The Religious Pbilgſopher. 5703 


toſſed into Sacks, without the icaſt prejudice to 
the ſaid tender Trunk ? 


SEC r. VII. The Hole in the Skin of the Root-Sprout. 


BESID Es all this, we ſce in the great Seeds, 
ſuch as Beans, even with the naked Eye (and 
in thoſe that are ſmaller, with the Microſcope) 
that the external Coat or ſurrounding Membrane 
is always pierced or bored through with a very 
little Hole, directly oppoſite to the Point of the 
Root-ſprout e; to the end, that when the Seed 
is ſown, and begins to ſhoot forth, this Root- 
ſprout may not be hinder'd by the Thickneſs of 
the cloſed Bark or Skin, from growing qut and 
ſpreading itſelf in the Earth ; in order, as we have 
{aid before, to ſerve afterwards for an Earth-Root 
to the Plant. Inſomuch, that even Nuts, and 
hard Peach-ſtones, have the like Orifice or Hole 
to make room for the putting forth of the ſaid 
Root-ſprout. 


Sect. VIII. The Nutricious Fuice or Sap changes 
its way in the Seed. 


TXross that deſire to be informed of other 
Particulars, in which the Wiſdom of the Creator 
does appear, may conſult the aforeſaid laudable 
Authors, concerning the Structure of the Seed it- 
ſelf, and learn thereby to acknowledge a higher 
Direction of Him that has adapted the Inſtru- 
ments of the Sced thereto; among which there is 
one that cannot be contemplated without Wonder, 
namely, that the Nutricious ſuice, which pro- 
ceeding firſt from the Matter of the Body of the 
Seed a a a a, Fig. 4. through the Seed- root d, 
cauſes the Noot - ſprout de, to fix itſelf below in 
the Ground; after which it changes its Courſe 
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as ſoon as ever this Root becomes ſtrong enough 
to draw its Nouriſhment from the Earth; and 
then on the contrary, taking its way upwards, it 
cauſes the Pluma e to ſhoot forth, in order to be- 
come a Trunk. 


Sect. IX. The Seed-leaves, and their Uſe, 


Ir is remarkable, beſides all this, that in moſt 
Seeds, when the Root is big enough to feed the 
Plant, theſe Seeds-particles aa, aa, are carried 
upwards with the Trunk out of the Earth, after 
which they compoſe the Seed-leaves, ſo called, be- 
cauſe theſe firſt Leaves, in almoſt all Plants, have 
a different Figure from the ſubſequent Leaves of 
the ſaid Plants. This is very viſible in ſome Seeds, 
as for Inſtance, in Cucumbers, in which the Sced 
itſelf, with its white Colour, does firſt appear 
above Ground; and © afterwards by little and 
little, becomes viſibly yellow, and then 1s turned 
into green Seed-leaves; the ſame are as many 
in Number, as the Parts of which each Seed 
conſiſts. 

Wi. do not here diſpute, whether the uſe of 
theſe Leaves is to communicate a more proper 
Food to the Pluma, or tender Trunk of the Plant, 
than the Root is capable to do at that time from 
the Earth, and to moiſten the ſaid Trunk with 
the Dew and Water of Rain, which they receive 
by conveying it along their little Stalks, and fo 
hinder it from being too ſuddenly dried up by 
the warm Air; or, whether theſe Seed-leaves help 
to defend the tender Plant from other Inconvenien- 
ces, after the ſame manner as we ſee where in thoſe 
Grains that have no Seed-leaves, the Pluma ei- 
compaſs'd with a Membrane like a Sheath, pro- 
bably for the ſame purpoſe ; and of which al ſo, we 


may obſerve two little Membranes in the great 
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Bean, that have likewiſe no Seed-bladders. Ar 
leaſt Dr. Grew obſerves, that in Sceds, the Parts 
of which ſpringing out of the Earth, are turned 
into Seed-leaves, none of theſe Membranous 
Sheaths are to be found. We ſhall not determine 
any thing particularly in all theſe Matters; but 
that theſe Seed-leaves are abſolutely neceſſary in 
preſerving and nouriſhing of the Trunk, and for 
the encreaſe of the Plant, is plain enough from the 
Experiments that the learned Malphigi has made 
concerning them, from whence he finally draws 


this Concluſion ; The Effects and Uſes of theſe Seed-' 


leaves are ſo neceſſary, that if they be pulled off and 
ſeparated from the Plant, it wont grow ; and if it 
{ould any way increaſe, it won't be compleat, but re- 
main always defective. | See his Treatiſe de Sem. Ve- 
get. p. 16. of the London Edition. | Every one may 
like wiſe make the ſame Obſervation. 


SEC r. X. Convictions from the foregoing O0“ 


ſervations. 


DeeroraBret Atheiſts, who in order to quiet 
in ſome Meaſure their uneaſy Conſciences, (nich 
is terrify*d always, and in all Places where it ex- 
pects to find a Gop,) and to harden it againſt its 
perpetual Pangs, are forced to aſcribe all theſe ad- 
mirable Properties that diſplay themſelves ſo mul- 
tifariouſly in the Body, and in the Operations of a 
little Seed, to Cauſes that have no Knowledge, 
and which when they produced ſuch Seeds, were 
Strangers to what they did, and even to their 
own ſelves too. Now if any of thoſe Atheiſts 
had been able to have produced any thing of the 
like Nature, tho' incomparably lefs Perfect, and 
could have form'd 2 Seed from whence the very 
{ſmalleſt Leaf of Graſs might ſpring, would he 
tot think that every one who ſhould maintain that 
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there was no Skill nor Judgment neceſſary therets, 
would do him great Ii juſtice? And in caſe a Seed 
or an Acron were ſhown to any Man who had 
never ſecn a Tree, ard who having ſet the {ame 
in the Earth, ſhould obſerve a wioie Oak grow- 
ing out of it, would he not, tho' never ſo much 
conceited of his own Wiſdom; I ſay, would he 
not look upon it as a molt amazing Phenomenon, 
eſpecially when he found that ſo many hundred 
Acorns were yearly brought forth thereby? But 
an unhappy Arheiſt muſt judge quite otherwiſc in 
this Matter, and maintain a Notion contrary to 
that of all Men: With what Satisfaction to his 
own Conſcience, will be beſt known to himſci!, 
when he rightly conſiders the Matter with him- 
ſelf, and diſcovers how little Reaſon or Ground 
there 1s to conclude, that each Seed contains the 
Stamen of the future Plant, and even of the grcat- 
eſt Trees (as far as can be obſerv'd) in all their 
Parts folded, or rolled up like a Clew of Thread: 
and that all this is pureiy accidental. Let hin 
once more examine himſelf, and conſider whether, 
if there were nothing but Chance and ignorant 
Cauſes in the World to produce ſuch Effects, h 
could ſatisfie himſelf in believing, that all the! 
Wonders couid ever happen, not to fay conſtant! 
and regularly, in the vegetable Kingdom, and that 
one Tree could ever have been produced. 


Sz: cr. XI. Conſiderations on the Texts in John ti 
24. 1 Cor xv. 36. 7, 8. and Gen. ii. 4, 5, 6. wit 
Ol ſervations on the laſt of em. 


Now ſince it is an experienced Truth with al 
Inquirers, that the Seeds of almoſt al! Plants d 
not remain nor periſh in the Earth, but that it 
Parts ſpring out of the Earth under the Figure 
Sced- leaves, the Grains of Corn and Beans bein 
th 
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the only ones obſerv'd by Dr. Grew, that continue 
in the Ground, and produce no Seed-leaves ; the 
words which we find ſpoken by the Son of Go » 

in John x11. 24. ought to have a particular Empha- 
lis; Verih, werily, I ſay unto you, except a Corn of 
Wheat fall into the Ground, and die, it abideth alone; 
but if it die, it bringeth forth much Fruit. In which, 
agreeably to his iafinite Knowledge, he is pleas'd 
to ſingle out from among ſo many thouſands of 
Sceds in which the contrary obtains, the only one 
almoſt which dies in the Earth ; and which there- 
fore was the only proper Similitude, and could on- 
ly be accommodated to that Purpoſe, for which 
he intended th uſe it. 

I know very well, that the Expreſſions here uſed, 
of conſuming and dying, will ſhock ſome Natura- 
liſts, becauſe there likewiſe proceeds from the 
ſame Grain of Wheat, both a Root and Stalk. 
But that however, there i is nothing ſpoken herein, 
beſides that which we can thus diſcover, will {1:1 
ficiently ,appear by what has been writ by thoſe 
who have carefully conſider'd the ſame. Let us 
hear what Dr. Grew ſays of it in his - Anatomy of 
Plants, Ch. I. where treating of Seed, and how 
it ſhoots up out of the Earth, he uſes the follow- 
ing Words: This does not come to paſs in al kind of 
Seeds ; for there are ſome which rot in the Earth, as 
Corn for Inſtance, which is different from moſt Seeds, cc. 
And leaſt we ſhould think that the ſame thing 
happens in many Seeds, he adds a little lower: 
But all Seeds, excepting theſe two (meaning Corn, 
and great Beans) grow moſtly after the ſame manner, 
fo Far as I could obſerve ; they do not rot in the &. and 
(as he had ſaid juſt before of Corn and Beans) on 
the contrary, they come out at the ſame time as the 
Pluma ; and the Seed-leaves are in moſt Plants the tuo 
parts of the Seed, &c. And to the end, that none 
ould imagine that this Poſition is not {ufficitenr! ly 
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verify'd by Experience, let them conſult Malpi- 
ghius, ſo famed for his Accuracy, de Sem. Veget. p. 9. 
Edit. Lovel. where in his Enquiry into the Changes 
which a Grain of Wheat undergoes as it ſprings 
up, we find theſe words: After the Eleventh Day, 
the Seed-leaf which ſtill hangs to the Plant, is ſbrivel d, 
and in a manner corrupted. Now that by this Term 
of Seed leaf, is meant the Grain it ſelf in theſe 
Circumſtances, appears by what follows a few 
Lines after: In the mean while (that is, whilſt it 
continues to grow) the Seed leaf, or the Grain it- 
Self, pines and conſumes away, and being become empty 
within, if one preſſes it, he will find nothing but a wa- 
try Matter in it, which confirms whe was ſaid be- 
fore: as alſo by what has been ſinte obſerved in 
another kind of Grain, namely, Millet- Milli- m, 
the Seed-leaf, which as we have ſhewn, is the Grain, 
is ſhrivel d or wither'd on the ſeventh Day, and being 
preſt, yields a putrid and naſty Liquor. 

Thus we find the Holy Ghoſt expreſſing him- 


ſelf by the Pen of St. Paul, 1 Cor. xv. 36. That 


which thou ſoweſt, is not quickned, except it lie. And 
ro the end, that the Modern Philoſophers ſhould 
not have it in their Power to object againſt this, 
from their Experiments; that no Seeds (excepting 
a few, and as far as is yet known, only the two 
above-mentioned ſorts of Grain, and ſome Beans) 
do die in the Earth ; the ſame Inſpirer of that Sa- 
cred Writer, is pleas'd to go on thus, Ver. 37, 
and 38. And that which thou ſoweſt, thou ſoweſt not 
that Body that ſhall be, but bare Grain, it may chance 
of Wheat, or of ſome other Grain : But God giveth it a 
Body as it hath pleaſed him, and to every Seed his own 


Body. 
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Se cr. XII. Concerning the Expanſiun of the Seed- 
Plant, with an Experiment of Mr. Dodart there- 
upon. 


T Hxy that will be pleaſed to conſider what we 
have ſaid before rclating to Beans, and particular- 
ly, concerning the littic 7/ama, with its Root, or 
otherwiſe the Seed-Plant, before it ſhoots out in 
the Earth; and they that will farther take the 
5 to read what thoſe great Philoſophers of 
ater Ages, ſuch as Malpighi, Grew and Leuwen- 
hoek, have writ about it; or rather thoſe, who 
after their Example, have conſider'd it all with a 
good Microſcope, will know, that not only in all 
Beans, but allo in all other Seeds that have been 
yet examined, there is ſuch a little Seed-Plant to 
to be found, in which all the Parts of the Plant 
that are to proceed from it, are involved or rolled 
up as it were like a Clew of Thread ; which be- 
ing afterwards filled and expanded by Nutricious 
Juices, becomes an entire and compleat Plant, 
whether it be a Tree, a Shrub; or a Flower, 

To give ſome farther light into the Structure of 
ſuch a rolled up Seed- Plant, and upon the Account 
of the Wonderfulnſs thereof, I have transferr'd 
one of em from the Memoirs of the French Academy 
for the Year 1700. p. 187, and 188. to Tab. 
XVIII. Fg. 8. | | 

In the ſaid Memoirs Mr. Dodart ſays, that above 
20 Years ago, he had communicated to the Aca- 
demy ſuch a Seed-Plant, as it appeared in the a- 
bove-mentioned Figures when it was ſcarce come 
out of the Earth, and was only one Line, or the 
12th part of an Inch long. He adds, that having 
viewed this little Ear of Corn with a Convex- 
Glaſs, the Focus of which was half an Inch, 
they could diſcover all the Seeds in it, and the 
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Stalk or Trunk itſelt among thoſe little Seeds, of 
the heighth of a Line and a half; they could 
likewiſe diſtinguiſh therein the Knots of the Straw z 
but ail had a very different Proportion from what 
we {ce in a full grown Wheaten Plant. The 
Leaves, which do {ſcarce otherwiſe make the 
fixth Part of the heighth of the Plant when com- 
pleat, were now above 18 times longer than it; 
the little Ear made about a third Part of the en- 
tire heighth, whereas, when the Plant is perfect, 
it hardly comes up to the 48th Part; the little Bo- 
dy of it was about 3 times as long as thick, tho” 
wen full grown, the heighth is incomparably 
g.cater, with reſpect to the Thickneſs ; the lit- 
tl: Tubes that compoſe the Straw or Stalk with 
their different Rnots, appear to be thruſt within 
each other, like the Pieces or Parts of a Teleſcope 
when a Man puts it into his Pocket. The Seeds 
were round, like perfect litte Pearls, and half 
tranſparent ; To form a more compleat Notion 
of them, you muſt ſuppoſe in the ſaid Fg. 8. that 
A 1s a part ot rhe Root from which this little Plant 
is ſeparatea; B CE is the Tube of the Straw ; 
of which B 1s the firit Joynt between two Knots, 
C the ſecond, D the third, E the fourth. Each 
of theie Tubes, of which the whole Straw was 
compoſed, bore a Leaf, which is ſtripp'd off, to 
the end, that the Ear that would have been hid by 
thoſe Leaves, might more plainly appear F is 
the laſt Leaf, which leaves the Ear ſufficiently 
naked. Finally, G 1s the little Ear, having al- 


ready attained its compleat Figure in the middle 


of the little Sprout. 
Now can any one obſerve this whole Contex- 
ture of the future Plant, in ſo ſmall a Body, with- 


out amazement; and pretend to aſeribe the ſame 
to Chance or Ignorant Cauſes ? 


The 
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The Gentlemen of the Hench Academy, having 
made uſe of ſome Microſcopes that magnified the 
Object much more than the above-mention'd, 
have obſerv'd in much {ſmaller Seed-Plants than 
the aforeſaid Ear of Corn, how the Parts of the 
future Plant were adjuſted together, which in 
ſhooting forth, extricated themſelves from each 
other. 


SE cr. XIII. Whether the Seed-Plants contain all the 
following ones. 


SEVERAI famous Men have gone ſo far in this 
Matter, that by ſeeing in each Seed its future 
Plant? ſome of em have maintained, and others, 
to uſe a ſofter Word, have conjectured | See Mr. 
Dodart's Memoire in the Tranſactions of the 
French Academy, 1701. p. 315.] that it was not 
improbable, that this Seed contained in its little 
Secd-Plant another Seed with another Seed-Plant, 
and ſo continually forwards; from whence then 
this Conſequence mult be deduced, that every 
Seed, how {mall ſoever it is, does actually contain 
the Seed-Plants, and their following Sceds, of as 
many Trees, for Inſtance, as might be produced 
from this one Seed to the end of the World; and 
conſequently, that all Kinds of Plants whatever, 
of the ſame Sort that were to be produced in all 
the following Ages, were already actually formed 
in the firſt Seed that was created ; by which they 
underſtand, that rtho* the Imagination of Men can- 
not poſſibly repreſent to itſelf ſuch an unconceivable 
Smallneſs and Number, yet the Incomprehen- 
ſibleneſs of the Works of an infinite Creator, may 
be thereby ſet in a clearer Light, to the reproach 
of them that deny him; ince (as Mr. Dodart ſays 
in the afqremention'd place, and which is alſo the 
plain Truth) zhoſe that are accuſtomed to exerciſe Ua 
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ſelves in Natural and Mathematical Sciences, know, 
that they can ſeldom go far without meeting ſomething 
infinite; juſt as if the Author of Nature, and of all 
Truth, had been pleaſed to fix the Seal of his chief Pro- 
perty upon all things. | 

I leave theſe Opinions, which do not ſeem 
ſtrange to ſeveral Great Men, to their own 
Weight: But foraſmuch as the ſaid Mr. Dodart is 
pleaſed to beſtow upon them the Title of Con- 
jectures, as they really are; and ſince we endea- 
vour as much as is poſſible to abſtain from all 
Uncertainties, tho' never {o probable, becauſe 
there are Experimental Truths in abundance, 
which prove a Gon, and a Divinity of his 
Word, we ſhall not lay any farther ſtreſs upon this 
Hypothelis. 


S ECT. XIV. Tranſition to the Roots and Trunks of 
Plants. 


Wuar we have now ſaid about Seeds, ſeems 
to be abundantly ſufficient to bring any one that 
has hitherto denied a Divine and Omnipreſent 
Power, by which the Operations of all things are 
directed to more reaſonable Thoughts: But to 
ſhew how this Providence proceeds in all things, 
we ſhould add ſomething concerning the Roots 
within the Earth, and the Bodies or Trunks of 
Plants as they grow out of it. Now, how the 
Nutricious Juices are drawn or inſinuated into 
the firſt from the Earth, and how by riſing or 
Circulating therein, they cauſe the Trunk to grow 
out of the ſame, we ſhall not here relate; foraſ- 
much as that which has been ſaid of it,is not founded 
upon ſufficient Certainty, and all the Experiments 
that have occur'd to me in order to prove the 
ſame, are ſtill but too defective. They that de- 


ſire to ſee any farther Account thereof, may con- 
| ſult 


The Religious Philoſopher. 713 


ſult the learned Opinions of Grew, Malpiehi, and 
others; they that will only take the Pains to fol- 
low the Methods of thoſe and other Enquirers, 
and view the things with their own Eyes thro' a 
Microſcope, when they ſee a Tree or a Plant 
grow, and after that, conſider the Structure of 
the Roots and Trunks, will never be able to per- 
ſwade themſelves that theſe Bodies have acquired 
their Form by meer Chance. 


S ECT. XV. The Structure of the Root and its Parts, 


NorwirtHsrTANDING the many different Con- 
junctions and Diſpoſitions that theſe Parts which 
compoſe the Root have among themſelves, yet in 
almoſt all thoſe that have been examined, we find 
the following Analogy and Agreements, according 
as Dr. Grew has deſcribed them ; namely : 


I. The external Part of the Root is a Membra- 
nous Matter or Bark, conſiſting partly of a great 
Number of little Bladders like a Spunge, or ra- 
ther like thoſe Bladders which we ſee lying upon 
one another when we blow with a Pipe in Soapy 
Water; and partly of a Ligneons Matter or Fi- 
bres, that are ſo many little Tubes. The firſt 
Kind are viſible throagh a Microſcope ; and the 
laſt are ſeen in ſome Roots, ſuch as Sorſonera, and 
others from the Experiments quoted by the ſaid 
Dr. Grew, in the 2d Chapter of his Compar. Ana- 
tom. Radic. 


IT. The ſecond Part, which compoſes the Root, 
and lies under the outmoſt Skin of all, is the Bark 
(Liber.) and this likewiſe conſiſts of two Kinds 
of Bodies, the firſt of which is aiſo a Collection 
of roundiſh Bladders, which, being drved, ſhrink 
in like a Spunge, but when ſteep'd in Water, ſwell 
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out again. Among theſe little Bladders there are 
mingled ſeveral Veſlels that convey the Sap, of 
which ſome contain in themſcives a watry Hu- 
mour, ſome a milky, and others of other Kinds ; 
and they repreſent very different Forms, as they 
are diſpoſe among cach other, 


III. The third Body that we meet with in the 
Bark, in the Roots, does likewiſe conſiſt partly 
of the ſame Bladders, that are interwoven w.th 
thoſe of the Bark and thoſe of the Skin; and partly 
of Tubes or Veſleis that compoſe the Woody Part 
of the Root, and ſome of em contain Sap, and 
others oniy mere Air. Theſe are likewiſe diſpoſed 
after various manners, in different Roots. 


IV. The inmoſt Part of the Root is the Marrow 
or Pith, which is found in ſome, but not in others. 
This likewiſe conſiſts of little Bladders, and of the 
ſame kind of Body as we have deſcribed before in 
the Bark, and in the Woody Part of the Root: 
*Tis often only a Veſſical Matter, and ſometimes 
*tis mingled with Woody Fibres, or with the lit- 
tle Tubes that convey the Sap and Air. 


SFr. XVI. Theſe Diſp ſitions repreſented in the 
Hef per; Root. 


Tur Diſpoſitions of theſe Parts do ſufficiently 
appear in many Roots to the naked Eye, if they 
be cut acroſs ; but much plainer thro' a good Mi- 
croſcope; and we find 'em very accurately deli- 
neated both ways, by the ſaid Dr. Grew. 

1 ſhall produce one here (Tab. XIX Fig. 1.) in 
which, thro' a Microſcope, part of a little Slice 
of the Pepper Root appears, after the following 
manner: The outmoſt little Bladders A A, re- 

preſent 
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preſent the Skin and its external Membrane ; 
from thence to BB is the Bark, in which the Veſ- 
ſeis that carry the Sap may be ſeen between B and 
L, repreſenting inwardly a broader, and outward- 
ly a narrower and more acute Compotition : Be- 
tween B and G we may oblerve ſeveral Kinds of 
Orifices of the Air-Tubes, and between G ard 
E, another little Circle ot other Veſlels that carry 
Sap, in which from E to K is the Pith ; the lit- 
tle Bladde's in the Skin in the Bark, between 
the Sap-tubes thereof, and between the Air Veſ- 
ſels (oo, and laſtly in the Puh, are all of 'em, ac- 
cordiug to their different Sizes, viſible enough. 


SECr. XVII. The Structure of the Trunk in an 
Ajh-Tree. 


Tur Trunks of Trees and Plants do conſiſt of 
much the ſame Parts as the Roots, namely, of veſ- 
ſical Globules, and various Tubes for conveying 
Sap and Air. Thus it has been obſerved by Mal- 
pighi and Grew ; but however in a different Diſpoſi- 
tion and Froportiou in reſpect to each other, than 
in the Roots, and in ſeveral Plants with a very 
great Diverſity, as to Size, Number, Place, Cc. 
as may be ſeen in the ſaid Grew's Comparative Ana- 
tomy of the Trunks, in many Inſtances, but not with- 
out Aſtoniſhment. | 

One Example we have produced from him here 
in Tab. XIX. Fig. 2. in an A- Tree, the fourth Part of 
the Trunk whereot 1s repreſented as cut acroſs : 
ABCDis the Bark; of which A B is the outmoſt 
Skin, and A HB the Sap or ligneous Tubes ran- 
ged by one another in circular Diſpoſitions 
next to the extreameſt Skin; II is the veſſical 
Matter of the Bark, which below at D and C, has 
another kind of Sap-veſſels, diſpoſed in an arched 
or curved Order; DCFE is the Wood; D Der 
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KLMN,and MNFE, are the fourth part of three 
Circular Superficies, each compoſing a great Tube 
from Top to Bottom, in ſuch manner, that one of 


'em grows every Year about the Tree; the real 


Wood is SSS; between Sand T are the round 
Orifices of the Air-veſlels, which are diſperſed 
thro' the whole Wood, being larger in the in- 
moſt Part of the Circles KL, MN, E F, and 
leſſer in the outmoſt; EF G is the Pith; ee the 
Bladders thereof; and Oo Os are the Iiſertions, 
in which the veſſical Textures of the Pith and 
Bark have a Communication with each other. 
Hitherto theſe abovemention'd Naturaliſts have 
only diſcover'd a veſſical Structure, and aſcending 
Sap and Air Tubes; but Leuwenhoek has likewiſe 
diſcover'd Veſſels therein that run horizontally ; 
and whereas the Figures of Malpighi and Grew do 
repreſent in general the Trunk and Root, and the 
Parts and Veſſels of which, according to their 
Remarks, the ſame are compoſed ; we may yet 
farther underſtand the Kinds of thoſe Veſſels as they 
have been obſerved with great Accuracy by the 
ſaid Leuwenhoek,and drawn by him from the Life. 


Se cr. XVIII. The Trunks grow upwards, and the 


Roots downwards. 


No u if ever there occur'd in Nature a furpriſing 
Phxnomenon capable of obliging the moſt obdu- 
rate Atheiſt to acknowledge, that in the growth of 
Plants, a wonderful Wiſdom, Power and Good- 
neſs, has had its own Ends in view, and has car- 
ried em on even contrary to the Imagination and 
Opinion of Men, 'tis certain the ſame is here diſ- 
played moſt evidently, and after ſuch a manner 
as has hitherto been inſcrutable even to the great- 
eſt Philoſophers : The Wonder which we are 
uſhering in with ſo much Pomp, and upon Wm 
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ſuch famous Naturaliſts as the Gentlemen of the 
Royal Academy of France, do likewiſe beſtow the 
name of Wonder, in their Hiſtories for the Tears 1700, 
and 1702, 1s that Law to which we ſee ſo many 
Trees and Plants inceflantly ſubſervient : Accord- 
ing to which the Roots of all Seeds are for ever 
found to grow downwards, and the Trunks there- 
of to grow upwards. 


Szc Tr. XIX, XX, XXI. Three Experiments made 


upon Beans, Acorns, and other Trees. 


To give an Idea of what we have juſt now ſaid 
very-briefly ; It is known, that in all Seeds there 
is not only a little beginning of a future Plant 
and Root, as may appear from the Beans, Cc. 
but we likewiſe find, that the Pluma and Root- 
ſprout of which we have treated above, have a 
determinate Place in all Seeds, out of which they 
ſhoot at firſt according to a determinate Coarſe ; 
but when they proceed, we always ſee that. the 
Trunk aſcends, and the Root deſcends into the 
Earth. They that deſire to make a Tryal of it, 
may imitate that of Mr. Dodart, a Member of the 
French Academy,with very little Pains and Trouble ; 
I my ſelf have done it with ſeveral Beans, and to 
my great ſurprize, found it not to fail in any: Tis 
thus, if you ſplit a Bean (Tab. XVIII. Eg. g.) 
and ſeparate two Lobes or Pieces of which it is 
compoſed, from each other, having firſt ſteep'd 
the ſaid Bean 24 Hours in Water, and then dryed 
it as long after, till it begins to ſhoot out as at 2, 
which will be the Root, you will ſee at 1 the 
Pluma, whichis to be the Trunk lying in a hollow 
Place on one fide; and in the other at 3, another 
little Cavity, in which the Pluma is likewiſe pre- 
ſerved : If then you take another of theſe Sprouting 
Beans, and Plant it as at A, ſo that che Root 2 

extends 
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extends itſelf downwards, it won't ſeem ſtrange 
ro auy one that the Root-Stalk 2 (vide B) ſhoot; 
downwards, and the little Trunk f upwards, for- 
aſmuch as the Situation of both of *em do natu- 
rally tend thereto. But it will be very ſurpriſing, 
when one takes the Bean C, and lays it upon its 
fide flat in the Earth, that the Root 2, and the 
Trunk f, do not grow horizontally, which muſt 
have come to paſs, if they had continued the pre- 
ceeding Courſe, as the Bean ſeemed to determine 
it; inſtead of which we diſcover, that both the 
Root 2, and the Trunk x, make a Bow or a crook- 
ee Laine, in order to proceed downwards and 
upwards: But to come to the utmoſt ; can a Man 
ſee without Aſtoniſhment, that when he plants 
the Bean inverted, that is to ſay, with the Root 
upwards, and the Trunk downwards, yet the 
Trunk 1 winds itſelf about the Root upwards; 
and in like manner the Root 2 making 4 Semi- 
circle about the Trunk or Plume, takes its Courſe 
downwards. Now that theſe Figures may not ap- 
pear ſomewhat improper, it is to be obſerved, that 
the little Trunks 1, 1, f, at B, C, D, are drawn 
here before they were ſo old, that they could pro- 
perly make their Appearance in the Air. See the 
Memoirs of the French Academy 1700. p. 18. Now 
that this does not only happen in Beans, is ſhewn 
by the ſaid Mr. Dodart, in the Hiſtory of the French 
Academy, 1702. p. 62. That Gentleman found it 
the Month of December, ſome Acorns lying in 2 
heap upon a moiſt Place where the Ground was 
firm and compact, as in a beaten Path: Many of 
theſe Acorns had ſhot out their Root in the Air 
without being in the Earth, and their little Roots 
came ail of 'em out of the Point or Top of each 
Acorn, having the length of from 4 to 18 Lines, or 
72 Parts of an Inch; and that which was wonder- 


ful was, that every one of theſe Roots bent them- 
ſelyes 
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ſelves the ſhorteſt way towards the Earth, as if 
they all ſought for it. This was therefore the 
more ſtrange, becauſe he did not obſcrve any of 
the Acorns, whole Points tended downwards, ſo 
as that if they had grown ſtreight out, they could 
have reach'd the Earth; but on the contrary, he 
found one Acorn among 'em, the Point of which 
grew upwards, and in that he ſaw that the Root 
ſhort ſtreight up about an Inch in length, but that 
it afterwards changed its Courſe, and as it grew; 
turned downwards to the Earth. | 
This then gave him a handle to make the follow- 
ing Experiment: He took ſix of thoſe Acorns, and 
ſet em in a Flower-por, after the manner as you 
may ſee in Tab. XVIII. Eg. 10. at A, that is with 
the Point ſtreight upwards, ſo that the Roots that 
were to ſpring from 'em, ſeemed not capable of 
growing any other way than upwards ; he cover'd 
them with Earth of about two Fingers thick, 
and let 'em remain in the Pot the ſpace of two 
Months, in which time they had ſhot out; and the 
Root having now acquired ſome length, made 
cloſe to the Acorn an Inflection and Turn; and 
ſo in the reſt of the Acorns, they grew down 
again, ſeeking as 'twere a depth of Earth, juſt in 
the ſame manner as at B: And now the Conle- 
quence certainly ſeems to be, that all theſe Roots 
baving once taken this Courſe of growing back- 
wards from the Point to the Tail, they would 
perſiſt in it, and purſue their Courſe again right 
forwards; for which reaſon he took theſe Acorns 
and inverted em again, preſſing the Earth down 
quite round 'em, to the end that it might touch 
every Part; ſo that they ſtood as at C, with their 
Root now turned upwards. which before at B ten- 
ded downwards. In this Condition he left *em two 
Months more, and the Event was, that having un- 


cover'd them, he found that there was nothing 
Vol. IL XV leſs 
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leſs than their growing upwards, but that each of 
em had made a ſecond and new Inflection or El- 
bow, as at D; in order to make their Roots, as it 
were in ſpight of all theſe Obſtacles, ſink down 
deeper into the Earth, where they muſt be if they 
would perform any Service. 
The ſaid Mr. Dodart relates a great many of the 
like Accidents with reſpect to Trunks, as he had 
done before concerning the Roots of Acorns ; 
viz. That finding ſome Trunks of young Pine- 
Trees, thrown down to the Ground by a Storm, 
at a place call'd Chauville, ſome lying upon a greater 
Steep or Slope, others upon a lefler, as in Tab. 
XVIII. Fig. 11. of which all the extream Parts 
ad, bf,cg, grew freight and perpendicularly up- 
wards; inſomuch, thar thoſe that fell upon a great- 
er Obliquity, as here at E cg, in order to aſcend 
directly, were forced to make a much more acute 
Angle than the uppermoſt Dy, and Cad; which 
lay in Places, the Declivity of which was not ſo 
great : Thelike we may obſerve in many Branches 
of Trees, when they are hinder'd by any Violence 
from growing upwards ; ſo that likewiſe Weeds, 
that ſpring out of the Sides of perpendicular Walls, 
after running a little horizontally, extend their 
Trunks upwards again ; and even when ſome of 
*em are not ſtiff enough to bear their own Weight 
horizontally, inſomuch that they are thereby preſ- 
ſed downwards, we ſee, that when the Trunk be- 
comes ſtronger, they will make a little Iaflection, 
and then grow upwards. The firſt Inſtance thereof 
appears in Tab. XVIII. Fig. 12. at A, and the ſe- 
cond at B; of this I obſerved not long ſince a won- 


derful Example in an Elder-Tree, growing out of 
the little Crack of a Wall. 
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Secr. XXI. Convictions from the foregoing Ob- 


ſer vations. 


Ar ER having conſider'd this whole Matter, 
and particularly what has been ſaid about Beans 
and Acorns, who can conceive the Reaſons thercot ! 
And it we do not aſcribe it to an adorable Provi- 
dence, which executes its great and wife Ends by 
means as yet unknown to Men, to the Confuſion of 
its Enemies; then let any Body furniſh us experi- 
mentally with a true Cauſe that may be ſufficient 
for this Purpoſe; and ſhew us what Mechanical 
Operations and Laws are known to him in Na- 
ture, from whence we may plainly deduce this 
Phænomenon in all its Circumſtances. 

The Gentleman who made theſe Experiments, 
and ſo carefully obſerved all theſe things, was not 
aſhamed to record the Weakneſs of his Underſtand- 
ing, and the Inſufficiency of his Argumentations, 
immediately afterthe Relation thereof, even in the 
Memoirs of the Royal French Academy. I ſhall not 
here relate all the Reaſons that are there collected, 
to ſhew the Nothingneſs of all the Hypotheſes 
hitherto laid down; any Body that has a mind 
may ſee them there himſelf, But I cannot here 
forbear to take notice of the noble Acknowledg- 
ment of an Adorable Gop, which the worthy 
Author ſubjoyns upon this Occaſion ; and which 
ſuch great Philoſophers, as are the Members of that 
Academy, have permitted to be ſo emphatica:ly 
expreſſed : For Mr. Dodart having in the ſaid Me- 
moirs for the Year 1700. p. 72. ſuggeſted all that 
is yet unknown, and that ſeemed requiſite in or- 
der to trace in ſome manner the true Capſe of this 
Effe&, concludes his Diſcourſe in theſe Words : 
I know nothing of all this, and chuſe rather to wonder 
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at a certain continual aud amazing Phanomenon, than 
to flatter my ſelf with imagining that 1 know ſomething 
of that, of which I know nothing at all. I confeſs I 
would very willingly diſcover the Cauſe thereof, but my 
lenorance will not ſuffer me to enjoy a Pleaſure which 
would overpay the loſs I ſuffer by not underſtand- 
ing the Natural Cauſe of ſo wonderful an Appear- 
ance ; for this Darkneſs aud Ignorance in which I find 
my ſelf, makes me ſee, and even makes me palpably 
ſenſible of a Supream Cauſe, whoſe Wiſdom and Powe; 
infruitely ſurpaſſes not only my Thoughts and Conjectures, 
but alſo thoſe of all Men of the quickeſt Apprehenſion and 
Judgment that ever were or ever ſhall be. 

Now let the Atheiſt tell us, whether he ever 
durſt maintain, upon ſeeing a ploughed Land full 
of Corn, by which his own Life, and the Lives of 
ſo many more muſt be maintain'd, that the Plow- 
ing, Sowing, and Preparation of that Ground, 
and the Production of the Corn from thence, was 
all performed by mere Chance, without any Con- 


currence of the wiſe Husbandman ; and yet can 


he imagine that he argues rightly, when he aſſerts, 
that what we ſee happening to theſe Seeds in their 
Growth (and without which all the Pains and 
Charges that have been beſtowed upon the Land 
would be fruitleſs) can be aſcribed to a Cauſe that 
neither knows itſelf nor any of its Operations ? 
For unleſs Providence had been pleaſed to take fo 
much Care, that the Roots of all Seeds - ſhould 
tend downwards to the Earth, and the Trunks 
or Bodies upwards, tho* the Seeds themſelves 
were thrown into the Earth, either horizontal- 
ly or inverted, it won't be neceſſary to prove, 
that every thing that lives by Sowing being de- 
prived of its Nouriſhment, would ſoon periſh : 
Since, by far the moſt Kinds of Grain, and all 
other. Seeds that are ſtrewed and ſown either by 
| | the 
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the Hand, or by Wind, as moſt are, it is hardly 
credible, that one of them ſhould fall in ſuch a 
Poſture, as to ſhoot forth its Root directly down- 
ward, and its Trunk upward, and yer this 1s requi- 
ſite, if they grow as they ſhould. 


StcT. XXII. The Knots and Buds of Plants, and 


Convictions from thence, 


Wx don't think it neceſſary to transfer hither 
all the Obſervations which the Naturaliſts have 
made upon the Texture of Plants by the help of 
their Microſcopes, ſince we don't pretend to give 
an entire Hiſtory of Botany; wheretore thoſe that 
deſire to contemplate the numberleſs Wonders 
that occur therein, and which do unconteſtably 
demonſtrate the Power of Gop to ſuch as are 
any way reaſonable, may be pleaſed to conſult 
what Meſſieurs Malpighi, Grew, Leuwenhoek, and 
others, have writ concerning the ſame; we ſhall 
only ſay a word or two bricfly about them : Now 
they that have ſeen before, the Texture of the 
Roots and Trunks of Plants, if rhey ſhould take 


think it happens by Chance, that it is furniſhed 
round about with Knots or Buds ſo exactly placed at 
a duc Diſtance from each other, which Knots are 
the Source or Beginning of Fruits or other 
Branches! But particularly, can any Body ſee with- 
out Aſtoniſhment, that each of theſe little Knots 
does regularly ſpring from the inmoſt Part of the 
Branch, and that the Structure of the ligneous 
Fibres and little Bladders of the Branch, are ranged 
ſo nicely in this Form, that upon the putting out 
of the Branch, the Knot or Bud that is com- 
poſed of the ſame Matter with it, may likewiſe 
ſhoot out ? WY 
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Beſides all this, one of theſe little Buds on- 
lymay ſcem ſufficient ro make any one who ſeeks 
for a GoD, to find him therein; let him but con- 
template in the 74th Figure of Malpighi, Cap. de 
Gemmis (and which is transfterr'd hither in Tab. 
NIX. Fg. 3.) the Structure of an Oak-Knot, 
where are repreſented at A ſome of the little 
Bladders of the Pith of the Twig, which you 
may obſerve to be ſurrounded with ligneous Fi- 
bres at B; Cis the Bark, the Fibres of which do 
further compoſe the Leaves D of the Knot. So 
that all Knots conſiſt of the little ſmall Sprig A, 
wach its Bark, ligneous Fibres and Bladders ; and 
the {aid Sprig is preſerved by little Leaves lying 
up on one another like Scales, and encompaſſing it 
rouad about. | 

1: ihe Bladders of ſome of theſe Knots (for al- 
moſt 41. of 'em dittcr from each other) are little 
N p les or G:obules, containing in them a terebin- 
thinous or gl. tinous Matter. 

Theſe Knot-Leaves, if we trace their growth, 
do appear in many Plants gradually longer, and in 
time are changed, ſhœotiig out into Stalks of the 
following Leaves, which cloath the Branch pro- 
ceed ng from thence. How wonderfully this hap- 
pens in ſeveral Plarts, may be ſeen in Malpighi's 
Anatomy of Plants, p 26, Cc. 

W-erefore the ſid Gentleman having obſerved 
all this with an unwearied Diligence, juſtly con- 
cludes, that the Sprout of the Knot does already 
comprehend the future Branch in Miniature. This 
will appear ſo much the more plain, if one reads 
the fifth Continuation of Mr. Leuwenhoek, who 
fiys, that in the Bud of a Currant-tree, even in 
Winter, he cou'd diſcover nbt only the Ligneous 
Part, but likewiſe the Berries themſelves, appearing 
like ſmall Grapes, and that the ſaid Ligneous Parc 


or 
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or Stalk ſhot out exactly at that place where the 
Bunches of Currants firſt appear. BCD, Tab. XIX. 
Fig. 4. are the two Bunches of Currants, and EFG 
the young Sprig or Branch, according as the ſaid 
Mr. Leuwenhoek has deſcrib'd them. 

Now it any one can believe, that this Stamen 
or Principle of a Plant, which diſcloſes itſelf in 
theſe Buds roll'd up in a Space ſo unſpeakably 
ſmall, and with ſo much Regularity, is to be 
aſcribed to mere Chance, why does he not main- 
tain the ſame of the fineſt Watch thar was ever 


made? 


SECr. XXIII. The Structure of the Leaves, and 
their Uſefulneſs. 


H o w the Leaves of the Branches proceed from 
thoſe of the Knots, we have in ſome manner ſhewn 
above: They conſiſt of the ſame Parts with the 
Trunk and Branches, and have Wood and Sap- 
Veſſels ot ſeveral Kinds: Thus the Sap, in the Ti- 
thy mallus and others, is white; in the Chelidonia, 
ycllow; in others, of other Colours; and each of 
'em have their Air-Veſſels. 

The Wood, or Air and Sap- Veſſels being col- 
lected in the Stalks, ſpread themſelves out in the 
Leaves like ſo many Branches of little Trees, and 
theſe compoſe the Ribs of the Leaves, which in 
ſome Plants are knit together Reticularly or Net- 
wiſe : Between them are the little Bladders which 
make the Thickneſs of the Leaves; in the upper 
Superficies of ſome Leaves we find little Orifices, 
which proceed from internal hollow globular Bo- 
dies, and through which perhaps there exhales 
either a Vapour or liquid Matter ; to which Matter 
proceeding from the Leaves of Trees, may perhaps 
be referr'd that which is ſaid in the Memoirs 
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of the French Academy, 1707. p. 62. at leaſt, Mat- 


Pighi affirms, that theſe Cavities may be plainly 


{cen in Cheſtnut, Popler and Mulberry-Trees, when 
the Bladders that are in the Leaves are dried up. 
The NIXth Table repreſents in Fig. 5. how the 
large Kib A ſends out little Branches B through the 
Leat, which, with other Branches C, that pro- 
ceed from them, make up thoſe Reticular Inter- 
{tzces, which here in the Figure appear Blank, in 
whici: may be {een the hollow globular Bodies D, 
opening externally. In theſe white Interſtices 
tacre are likewiſe little Bladders E, diſpoſed or- 
b.culaily, and which often make ſuch a Cavity as 
F, out of which there filtrates a kind of a gluti- 
noas Liquor, Now, whether all this happens by 
Chance and without any Wiſdom in ſuch a Num- 
Ur of Leaves in each Tree, together with the 
Changes in all of 'em ſo neceflary to the well-being 


of cach in particular, one may ſafely ſubmit to 
the Judgment of any reaſonable Perſon ; the ra- 


ther ſince we ſee that theſe Leaves are ſo exceed- 
ing neceſſary to the Trees, that when they are 


robb'd of the ſame too early by Caterpillers, or 


others Cauſes, they can bring no Fruit that Year 
to Perfection. Now, whether theſe Leaves do 
render the Sap and Juices of Trees and Plants 
more proper to fructity, or whether they contri- 
bute any otherwiſe to the well-being of the Plant, 
ſince they ſeem to extend their open Arms, as it 
were, towards Heaven, to receive the Dews and 


Rains thereof; and to derive them farther for other 


uſes, we cannot yet determine ; this at leaſt is 
probable, that in many Leaves the little Stalks are 
contrived more or lefs gutterwiſe, ſo that the Dew 
and Hain falling upon the Leaves, may run along 
them, ard be conveyed to the little Knots (which 
arc otren found in Trees, in thoſe Parts where 
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the Leaves ſpring out) in order to moiſten the 
ſame, other Stalks are xound, along which the 
Water can creep well enough trom tlic Leaves to 
the Knot, but not in ſo great a Quaicity : So 
that theſe Leaves ſeem ar leaſt to ſerve to tupply 
each little Knot with Water. Will any iody 
pretend, that this likewiſe is to be aſcr.beu to 
Chance? | 

We likewiſe ſee that the Juicy Fruits that are 
in danger of being dried up roo ſoon by the heat 
of the Sun, ſuch as Mulberries, Strawberries and 
Currants, are furniſhed with Leaves larger than 
themſelves, to the end, that they may be co- 
ver'd thereby ; and that Apples and Pears, that 
are more ſolid, and require a ſtronger influence of 
the Sun, have ſmaller Leaves, tho' their Trees are 
often bigger. | 

Beſides all this, ſince the Leaves do ſhadow the. 


Tree, and ſince we have fhewn above in Contem- 


Plation XIX. that this is the Cauſe that the Air 
with its watry Parts, is continually driven towards 
it; we may likewiſe obſerve from hence, that the 
great and adorable Preſerver of all things, has, by 
the means of Leaves, imparted to Trees ſuch an 
Advantage, that tho' no Wind ſhould move the 
Dew and moiſt Vapours of the Air, yet through 
the greater Coolneſs of the Shadow, the external 
warmer Air being condens'd and driven thither- 
wards, carries its watry Parts with it to the Trees, 
and continually moiſtens the ſame. 


Setcr. XXIV, XXV, and XXVI. Several Expe- | 


riments to ſhew the Perſpiration of Leaves, 


I Syarrl not here enquire, whether with all 
this, the Orifices likewiſe which Malpighi obſerved 
to be in the Leaves, may not pertorm the ſame 
5s | | Functi- 
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Functions in Trees as the Pores of the Body do in 
Men, that is to ſay, (o Cauſe an inviſible Perſpi- 
ration: Thus the Pertumes and Scents which we 
find in the Air under many Trees, ſeems to ren- 
der very probable : And the ſame is likewiſe co- 
roborated by the Experiment of Mr. de la Hire in 
the Memoirs of the Royal French Academy, 1703. 
p. 73. This Gentleman, in order to try whether 
Fountains could be produced by Rain only (ac- 
cording tothe Opinion of Mr. Marriote) had a mind 
to cry how much Water wasneccflary to the growth 
of a Plant; for which reaſon upon the zoth of June, 
about tive in the Morning, he took two freſh-pluck'd 
and ſolid Fig-leaves, and thruſt their Stalks in a 
Bottle that had a narrow Neck, and which was filled 
with Water, ſo that the end of the Stalks might 
touch it; then he cloſed the Mouth of the Bottle ſo 
carefully, that no Water could evaporate from 
thence, but thro” the Stalks; having weighed the 
whole, he ſet it in a place where the Sun ſhined, and 
where the Wind did blow a little. The Fig-Leaves 
alone weighed 5 Drahms and 48 Grains; at eleven 
a Clock, he found that the whole was lighter by 
two Drahms, on account of the Particles that were 
drawn out of theſe Leaves by the Air and the Sun; 
having likewiſe found in other Plants, of which 
he had made tryal, always a great Evaporation of 
Moiſture. But he has not taken notice, whether 
the Water which at firſt weighed a Pound, was ſo 
much diminiſhed, or whether the Leaves were ſo 
much dried np, or, whether the loſs happen'd 
partly to both ; however, he proves from thence, 
that-there was a ſenſible Perſpiration thro' the 
Leaves: Which may likewiſe be concluded from 
the Experiments of Dr. Woodward, mention'd in 
the Philof. Tranſ. Num. 253. So that it appears from 


hence (at leaſt it ſeems ſo) that the Leaves, be- 


ſides 
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ſides other Uſes, do likewiſe ſerve tor the Perſpi- 
ration of Plants. 
I ſhould now have paſſed on to ſomething e ſe, 
did I not think that (in order to give ſome Ligut 
to the ſo obſcure Structure and Oc. onomy of 
Plants, and thereby render the adorable Wiidom 
of the Creator, the clearer in ſo many of 'em, and 
to underſtand the Nature of em with greater Cer- 
tainty) the following Experiments might pert:. 5s 
be of ſome uſe. 
find among my Notes for the Year 1696, that 
upon the 21ſt of January, we cut a little piece of 
a Radiſh, and another from the midd.e Rib of a 
Colwort-Leaf, and a third of a tar Glas, fat 


and put each of em into a particular Glaſs, faſt- 
ning em at the Bottom with a Brafs Wire, and 
then fill'd the ſame with a ſtrong Lye made with 
Water and Pot-aſhes, filtrated thro' a Paper: then 
ſetting them all under the Receiver of the Air- 
Pump, we obſerved, that upon taking away the 
Preſſure of the Ambient Air, a great Quantity of 
Air aſcended from each of them, particulariy from 
the ſower Oak-Apple, which produced a perfe& 
Froth upon the Superficies of the Lye (we ſhall not 
here inquire, whether this laſt might not be in- 
creaſed by the fermentation of the Acids of the 
Apple with the Salts of the Lye) and every time 
we exhauſted the Air, the ſame Effect followed 
The reaſon why we made uſe of Lye rather than 
Water, was, that it might not be objected, that the 
Air which is oftentimes found in Water, might 
contribute ſomething thereto; tho' even in Water 
alſo, and before that the Air is boiled out of it, 
the thing appears ſo plain, that no Body, who is 

not too ſcrupulous, need make uſe of Lye. 
On the zd of June, 1696, we took two little 
pieces of the Branch of an Elm, and put em boch 
into 
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into the Lye and under the Receiver, one of which 
was placed with that End upwards that grew 
ne.t the Trunk of the Tree, and t'other in a con- 
trary Poſition ; then exhauſting the Air, we ob- 
ſerv'd that a great many Air-bubbles aſcended e- 
qually out of the Bark of cach of em; but that out 
of the middie of the Wood, tie Air flowed as i: 
were in an entire Stecam, both at the under and 
upper End; and when we cut away a little of the 
Bark from the Ends, we obſerved the ſame, as al- 
ſo when we put in Wood without Bark, and 
Bark without Wood, the A.r came out very ſtrong- 
ly from botn. About a Week atterwards we took 
a ſingle Aſparagus that had been two Days out of 
the Earth, cut it to pieces, and obſerved a great 
deal of Air to come out of ir, but nothing near ſo 
much as whar came out of the Elm-Twig ; moſt of 
the Air came likewiſe out of that End that ſtood 
upwards in the Earth: There appeared ſome little 
Bubbles at the other end, and ſome came alſo, but 
not many, out of the ſides of the Aſparagus. 

On the 7th of June 1709, we tied a little piece 
of a Branch of a Morello-Tree to two Nails, and 
faſten'd em with a Thread to the Hook of the Re- 
ceiver of the Air Pump; ſo that being put into a 
Glaſs full of Water, it hung about three Fingers 
breadth under the Surface of it. 

After that, we took a little piece of the Stalk 
of the Flower, called the Imperial Crown, and tied 
two Nails to it likewiſe, to make it ſubſide in the 
Water ; then drawing off the Air, we obſerv'd a 
whole ſtream of Air riſing upwards out of both; 
from whence it appears,that the Stalks orTrunks of 
Plants do contain a grear deal of Air in them, and 
what was before diſcover'd by the Microſcope, is 
hereby confirmed. 
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To examine into this Matter a little more 
ſtrictly in Leaves, we tied five Morello-Leaves 
together by the Stalks, and then cut oft about half 
of 'em, to the end, that the Tubes or Canals in 
their little Ribs being open'd, the Air might mor 
caſily be drawn out of them; then putting them 
into a Glaſs of Water, after the ſame manner as 
betore, we could obſerve ſcarce any Air to come 
out of the Sides of the Leaves that had been 
open'd by cutting, but the Superficies or flat 
Parts of the Leaves were cover'd with clear Air- 
bubbles, inſomuch that thoſe Bubbles ſwelling big- 
ger by our continuing to pump, the Leaves and 
the Nails to which they were faſten'd, roſe up to 
the Top of the Water ; but upon letting in ſome 
Air again, the little Bubbles diſappeared as uſual, 
and the Leaves ſubſided. 

From hence likewiſe it ſeems to follow, that 
Leaves perſpire very much, and that their Pores 
are more numerous than thoſe of the Stalks or 
Trunks of Plants. There was likewiſe this re- 
markable difference between the Leaves and 
Trunks, namely, that the Trunks did indeed 
emit whole Streams of Air from their open Ends, 
but that there were none, or very few, Air-bub- 
bles externally upon the Bark: Whereas on the 
contrary, there ſeemed to be very little Air flow- 
ing from thoſe Parts of the Leaves where they 
were cut, but a great many Bubbles upon their 
Superficies. 

Perhaps by comparing al! this together, there 
might be a Foundation for a probable Hypotheſis, 
to ſhew the manner how the Sap is circulated in 
Plants, namely, by the Rarefraction of the Air 
in the Day time, when *tis warmed by the dun, 
and by the Ceſſation thereof in the Cold of the 
Night; but this is not our Purpoſe here, and a 

5 greater 
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greater Number and Series of Experiments would 


be requiſite to confirm the ſame. Our view in | 
mentioning theſe Matters, 1s, Firſt, to ſhew that | 


we ought not to doubt of what has been advanced 
concerning the Plants by thoſe Gentlemen that 
have examined them ſo far with Microſcopes: 
And, Secondly, to open a way whereby the Manner 
of Growing, and the Circulation of the Sap in 
Plants, may be traced after another manner than 
by the heip of Microſcopes ; and thus by ufing 
different Methods to diſcover theſe ſurpriſing 
Wonders of the Creator, a greater progreſs may 
be made for his Glory and Honour, 


S:cr. XXVII, and XXVII. The Struffure of 


Flowers, with their Supporters, and without. 


Ir we paſs from the Leaves to the Flowers, 
which conſiſt of the ſame Matter as all other 
Plants, viz. of Air and ſeveral Sap-Veſlels, other- 
wiſe termed Wood-Veſlels, and of a veſſical Stru- 
cture, beſides which, we find that moſt Flowers 
proceed from a Bud or Knot (which the Floriſts 
call the Calyx) the Leaves or Parts of which do 
firſt cover the Flower contained therein, whilſt it 
is yet- unable to bear the Inconveniences of the 
Weather, and defend it from the ſame; and after 
that the Flower is blown, they keep up its Leaves, 
that they may not hang confuſedly together, but 
regularly repreſent their Beauties ro the Eyes of 
the Beholders. Let us contemplate a Carnation, 
for Inſtance, and ſee firſt how its green Bud ſe- 
cures the Leaves of the Flower, and then keeps 
together the little weak Stalks thereof, that it 
may nouriſh the Seed; and moreover, how it is 
indented at Tov, in order to cloſe the Flower the 
better while it 1s in Bud, and afterwards to ſpread 

| out 
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out more largely, in order to ſupport the Leaves 
more ſtrongly. Let us obſerve the fame in Roſes, 
and a thouſand other Flowers, all which are fur- 
niſhed with ſuch a Calyx and Supporters pro- 
ceeding out of it, ſome with one circular Leaf, 
as is the Carnation, others of more, as the Roſes, 
others of little Leaves lying upon one another, 
like the Scales of Fiſhes, as the Cyanos or Corn- 
Flower ; others after infinite other Manners, yet 
all ſerving for the ſame Uſe ; ſo are the Artichoaks 
made of ſuch Cups only, with Leaves lying upon 
one another, 

Now fince theſe things (all concurring to the 
ſame End in ſuch an infinite number of Flowers) 
cannot be aſcrib'd to mere Chance, to the end, 
that no Body may deduce the ſame from an igno- 
rant Neceſſity flowing from the Structure of all 
Flowers, ſince this happens in almoſt all that ſtand 
in need of being preſerved in the Bud, and of be- 
ing ſupported when blown, we ſhall ſee, that in 
all Flowers, the Leaves of which are ſtrong and 
powerful enough not to want ſuch Supporters, 
ſuch Cups or Leaves diſtinct from the Flowers are 
not to be found at all: Of this kind are white 
Lillies, all Tulips, and many ſorts of other Bulbous 
or Onion Flowers, which are cover'd in the Bud 
with a thin green Leaf, and when blown, ſupporr 
themſelves by the Strength of their own Leaves 
only: Thus we ſce in Crocus or Saffron, which 
comes up in the Spring, and which having no Ca- 
yx or Bud ſufficient to cover it, that it is provided 
with a white membranous Tegument, by which 
its Flower is preſerved from the pernicious Effects 
of the Air whilſt it is yet tender. 


SECT. 
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Or the Leaves of Flowers, and of their raviſhing 
Agrecments, as they affect the Sight and Smell of 
every Body, we ſhall not take any notice here, 
they being {o well known; only it is to be obſcr- 
ved, that as the Cup and Leaves ſurround and pre- 


ſerve the Flowers, ſo likewiſe the Flower-Leaves 


do ſecure the Heart or inmoſt Part thereof, and 
that many of em are cloathed with aDown or Na- 
tural Farina about their Heart, in order to pro- 


vide a ſofter and warmer Lodging for the little 


Sprout in the middle of 'em. 


We ſhall likewiſe paſs by all the wonderful Par- 
ticulars that Malpighti and Grew have already no- 
ted in Flowers, ſuch as their little Horns and little 
Hairs, their Magazines and Store-Houſes of ſlimy | 
and terebinthinous Matters; particularly the Pla- 


ces where a Sweet and Honey Liquor is ſeparated 


and preſerved in their Leaves. They that ſee this 


Liquid Matter gather'd by the Bees, and ſerving 
ſo many Purpoſes to Mankind, will at leaſt learn 
thereby, that it is not without reaſon, that he 
who acknowledges a Glorious Gop for the Ma- 


ker of all things, may, beſides the Adorableneſs of 


his Wiſdom, obſerve alſo from hence, the Great- 
neſs of his Bounty and Favour to us. 


Nor ſhall we take upon us to deſcribe in this 


place the Parts of Flowers excluſive of their Buds 
and Leaves, foraſmuch as the ſame are not yet 
complcatly known to us; ſuch as for Inſtrance 
the Places in the Heart or Middle thereof, in which 
the Seed is formed; nor yet the little Threads, 
nor the ſtiff long Excreſcences that bear other little 
Bodies, full c + --rrain fine Duſt at the Top of 
'em, ſuch as Lillies and the like; the former of 


which 
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which the Botaniſts call Shia, and the other 
Stamina. | 


Stcr. XXX. The little Threads, &c. and Con- 


victions from thence. 


Ox: y let us finally make this Remark, and ask, 
whether an Atheiſt ſeeing the Branches of a Vine 
ſo weak that they can't poſſibly {ſupport themſelves, 
does not believe, that it is with awile Deſign, that 
they are furniſhed with thoſe Threads by which the 
Joynts or Knots faſten and ſupport themſelves on 
every thing that ſticks out ? and, whether he does 
not obſerve a Deſign therein, eſpecially, ſince thoſe 
Threads, after having twiſted themſelves about 
any ſolid Matter, are yet unable to bear the 
weight of the Bunches hanging upon 'em, were 
it not that the Matter of which they are com- 
poſed, was incomparably tougher than any thing 
elſe in the Whole Vine. 

Thus it is likewiſe with the Cucumbers, the 
Branches of which would caſily be broken by the 
Win. were they not ſtrengthen'd by ſome other 
Threads and Supports. If there be not a wiſe 
End and Deſign in all this, how comes it that the 
toy, which grows never better than againſt a Wall, 
ſhoots out of its Side, as it were, little Roots or 
Sprouts, which having a glutinous Moiſture in m, 
do thereby cleave to the ſaid Walls, and fo ſup- 
port ſuch a great Apparatus of Leaves and Bran- 
ches ; which how wonderfully it comes to paſs in 
the Canada Vine, has been deſcribed by Mr. Mal- 

igi. 
8 to convince an Infidel by ſome farther 
Inſtances, if it be poſſible, can Chance be the 
Cauſe of all things in Plants, each of which bears 
a Seed, from which exactly the ſame, and never 
Vor. II. 1 any 
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any other Plant proceeds when ſowed in a proper 
Ground ; as for example, a Vine never produces 
Figs or any other Fruit beſides its own Grapes. 

Pears, Apples, Grapes, Cc. ripen firſt neareſt 
their Stalks ; Figs, Mclons, Peaches, Plumbs, Abri- 
cots, Oc. fartheſt from their Stalks. 

In Carnations, Jefſlamine, and others, the higheſt 
Flowers, or ſuch as are moſt remote from the 
Root, come firit to Perfection; in Lillies and Hya- 
cinths, Cc. the loweſt in Rasberries, this hap- 
pens indifferently. 

The Trees of Apples, Pears, Peaches, Abri- 
cots, Cherries, Cc. bear Fruit at two Years 
growth, but Grapes, Nuts, Rasberries are produ- 
ced the firſt Year. | 

Thus in many Trees thoſe Leaves that are far- 
theſt from the Root wither firſt in Autumn; but 
in Peaſe, Beans, Artichoaks, and many others, 
yea, even in Peach and Almond-Trees we ſec 
the contrary, 

In many Plants the Fruit proceeds from the ſame 
Part where the Bloſſom was, as is well known; 
but in the Small-Nut, Hazle, and Cheſnut-Trees, 
and alſo in Turkiſh or Indian Corn, the Fruit comes 
where the Bloſlom never was. 

Almoſt all Fruits are preceded by their Bloſſoms ; 
but the Fig grows perfect without a Flower; and 


in Me'ons, Cucumbers, Cc. the Fruit is ſeen be- 


fore the Flower. 


In Fruit-bearing Wood, the Fruit and Leaf are 
moſtly together, but in Vines it is chiefly the con- 
trary, where the Grapes and Leaves are on dit- 


ferent Sides. 


In ſome Trees the Branches are long, becauſe 
their extream Parts are lengthen'd out, which is 
moſt uſual ; but in Vines, in Tulips, in Carna- 


tions, Cc. the extream Part remains without 


ſhoot- 
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ſhooting out farther, and the Lengthening is made 
by the growing of that which is below. 

They that would ſee more of rheſe Remarks, 
may meet with 'em in the Reflections upon Agri— 
culture, of Mr. de la Quintenye, Ch. XVIII. and 
judge from thence, whether the All-wiſe God 
can ſhew more plainly, that his Power of dire&- 
ing all things acccording to his good Plcalure, is 
confined to no neceſſary Laws, than by making us 
{ce in Plants, that there is nothing i in oue part of 
em which he cannot produce in another, after 2 


ſeeming contrary manner, to the ſame End and 
Purpoſe. 


Sect. XXXI. The Curſe of the Earth. 


Tuer that have obſerved the Frankneſs and 
Sincerity of this famous Noriſt, and Director of 
all the Royal Gardens in Frauce, in ſeveral Expret- 
fions of the aforeſaid Treatiſe, will not be ſurpriſed 
at the blunt Acknowledgment of his Ignorance in 
the following Words of the X VIch Chapter: 
I cannot conceive how it comes to paſs, that the Earth 
grows Weak and Teau,with reſpect to thoſe Plants Hi 


are in fome meaſure Strangers to it, as for inſtance, Cori, 


Herbs and Trees; but yet ſeems to have Prejerved. 


its whole Strength ; nor does its Fruitfulneſs at bear by 
any means to be diminiſhed, with reſpett to its Produ- 


ction of Thorns and Thiſtles, and an infitite Number of 


other ill Weeds. Every one who makes uſe of his 
Reaſon and Experience, as a Naturaliſt, and no 
otherwiſe, will doubtleſs be at a loſs to aſſign the 
true Cauſes of this Fact: 1 ſpeak here of the true 
Cauſe only, becauſe it is not ſo FOTO to ad- 
vance an Hypotheſis, and from thence ro deduce 
a ſeeming Effect of Nature; and we all know that 
there are many ſuch laid down, of which never- 

Yy 2 theleſa 
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theleſs none come up to the Truth. We ſhall not 
here diſpute about the Natural Cauſe thereof; 
but only ask an Unbeliever, when he reads the 
Curſe pronounced againſt the Earth by the Creator 
thereof, for the Sin of our firſt Parents; Gen. iii. 
17, 18, &c. Curſed is the Ground jor thy ſake; in 
forrow ſhalt thou eat of it, all the Days of thy Life : 
Thorns alſo and Thiſtles ſhall it bring forth to thee ; and 
thou ſhalt eat the Herbs of the Field. \\ hether, tho” 
he did not allow all theſe \/ords to be Divine, he 
be not obliged to own, that the Contemplation of 
Nature would teach him the ſame thing: And 
that it is worthy of his moſt ſerious Reflection, 
that the Earth, without any Diminution of its 
Strength, is able of itſelf to produce Thorns and 
Thiſtles, and other uſeleſs Herbs in Abundance ; 
but when it comes to bring forth all kind of Grain, 
and other Plants proper for Food, it becomes then 
Lean and loſes its Fertility. Now if he does not 
with us deduce this from the above-mention'd 
Curſe, and yet will ſatisfie himſelf, and any other 
reaſonable Perſon; it behoves him, Firſt, to 
ſhew the Cauſe why this happens not only now, 
but has come to pals after the ſame manner in all 
Ages, and in all Places. Secondly, If he thinks he 
has diſcover'd the true Reaſons thereof, it will lye 
upon him to prove likewiſe, that this will neceſ- 
ſarily follow from the Structure of the Univerſe, 
and that it could not fall out otherwiſe, but that 
the Earth muſt needs produce Thorns and Thi- 
ſtles, and other Weeds, without impairing its 
Strength ; and that juſt the contrary muſt hap- 


pen, when it produces the things that are uſeful 
to Mankind. 


SECT. 
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Setcr. XXXII, XXXII. Plants do not yield ſo much 
as they are able, and a Proof thereof ſhewn in Trees. 


Mosts adds farther in the ſaid 3d Chap. of Ge- 
nefis, v. 17. in ſorrow ſhalt thou eat of it (the Ground) 
all the Days of thy Life. And in the 19th Verſe, — 
in the Sweat of thy Face ſhalt thou eat Bread. But we 
have touched upon this already in Contempl. XX. 
However, we ſec in theſe Places ſuch things fore- 
told, which hitherto have been compleatly ful- 
filled; and whereof, (unleſs the Cauſe be aſcribed 
to the aforeſaid Curſe) the univerſal and neceſ- 
ſary Conſequence can never be proved by any Bo- 
dy: The rather, ſince this particular Curſe de- 
nounced a ſecond time againſt the Earth, on Ac- 
count of the Murder of Abel, by his Brother Cain, 
is {till daily fulfilling in our Sight, Gen. iv. v. 12, 
When thou Tilleſt the Ground, it ſhall not henceforth 
yield unto thee her Strength. Which may be inferr'd 
from the Structure of Trees and Plants, that ſeem 
to be made to yield incomparably more Fruit than 
we ſee them now do; and which, by what fol- 
| lows, ſhall be undeniably proved. 

I acknowledge, that it has been formerly ob- 
jected to me as ſomething very obſcure, (when 
Gop was pleaſed to ſay to Man; Behold, I have 
given you every Herb bearing Seed, which is upon the 
face of all the Earth, and every Tree in which is the 
Fruit of a Tree yielding Seed; to 10u it ſhall be for 
Meat) how it could be poſſible, and be made to 6 
agree with the Plants and Trees, that they ſhould | 
1 have furniſhed to all Mankind the neceſſary Sup- 

port and Food, in caſe Sin had not come into the 

World, and Men had thercupon continued Im- 
mortal, according to the Structure we obſerved 
above in their Bodies, which repreſents a compleat 

. 8 Perpe- 
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Perpetuum Mobile, or a Machine of an everlaſting 
Motion. For tnho' it had pleaſed Gop to have 
taken them after a while from the Earth (into 
which, as having not been revealed to us, we ſhall 
not here enquire farther) yet it ſeems to be very 
probable, that the Earth would have been incom- 
parably more Peopled than now, when ſo many 
are ſo ſuddenly ſnatch'd away by Death. 

But that which ſeems perfectly ro ſolve this Dif- 
ficulty, and yet more, to confirm the Curſe of 
Gop, under which the Plants do likewiſe groan, 
is the Structure ot Trees, by which it appears, 
that unleſs there was ſomething to hinder their 
Natural-Fruitfulneſs from being exerted, very few 
of em would be able to feed and ſuſtain a far 
greater Number of Men and Beaſts, than is now 
done by a great many, according to our preſent 
Experience: To {peak more clearly of this Mat- 
ter, we ſce a powerful Example of the wonderful 
Structure of Trees; foraſmuch, as if the Branches of 
2 Vine, and of feveral other Trees, whether cut 
off or growing {till to the Mother-Plant, when ſet 
in the the Earth, will put forth both Roots and 
Branches; as alſo, that the Roots of many ſuch, 
as Plumb-Trees and others, will oftentimes raiſe 
a whole Wood of new Plants round about the 
Free which they feed ; from whence the Strength 
of a Tree increaſing its Fruits by new Plants, does 
manifeſtly appear. But not to treat of all in par- 
ticular here, it is well known ; 1. That each 
Branch of a Tree produces ſeveral Buds or Knots. 
2. That each of theſe Buds has alſo the Power 
and Faculty of ſtill producing another Branch, 
which will likewiſe have its Buds or Fruits. 
3. Theſe Buds muſt paſs for ſo many Wonders 
with every one that rightly contemplates them; 
foraſmuch as each of em, if they be fitted there- 
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to, will grow up to a large and perfect Tres, 
which again will yield thouſands of other Buds 
and Fruits. The Modern Inoculat.on or Gratt- 
ing of Trees, is a notable Inſtance thereof ; tor in 
this Caſe, as it is weil known, a little {lice or bit 
of the Bark, in which there is a Bud contained, 
is thruſt in between the Bark and Wood of ab- 
ther Tree, and ſo, if it grows, docs commonly 
produce a perfect Tree: And to the end, that we 
may be aſcertained, that ſuch a Tree does only pro- 
ceed from the ſaid Bud, and not from the Trunk of 
that into which it was gratted, we need only obſerve, 
that the whole Branch will be of the {ame kind 
with that Tree from whence the Bud was i-parated; 
nor ſhall we perceive one only Fruit or Leat upon it 
that was pecu iar to the Trunk. Thus, it an Abricot 
be grafted upon a Plumb, a Peach npon a Plumb or 
Abricot, and a Pear upon a Quince, &c. there will on- 
ly proceed an Abricot from the firſt, a Peach from 
the ſecond, and a Pear from thethird. Moreover, we 
are taught by the known Obſervations of Garden- 
ers, tharif the little Trunk of the Inoculated Bud 
be pluck'd oft, and the Cavity that was made in 
the Bark remain unfilled up, the ſaid Inoculation 
will not grow on, altho' the Tree ſhould be ſtrong 
enough. I will not now ask an Atheiſt, as one 
might juſtly do, whether any reaſonable Man can 
imagine, that the Structure of theſe Buds (each 
of which c@mpriſe the whole Tree in little, and 
which Tree is produced, and as it were rol'ed out 
by the increaſing and nouriſhing Saps) conld be 
formed by Chance, and without a Wiſdom which 
had in view the growth of Trees, Branches and 
Fruits? And for the farther Conviction of an Infi- 
del, and to prove from the foregoing Remarks 
about Buds only, that Trees are capable of pro- 
ducing vaſtly more Fruit than we now expert- 
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mentally find, we negd only ſuppoſe, that the firſt 
Branch of a Graft will bear ten Buds in the firſt 
Year, and that each of thoſe in the following 
Year will yield a Branch with ten Buds, and ſo 
on for twelve Years together, which is but a ſmall 
part of the Years that many Trees attain to; there 
will be then found in the laſt or twelfth Year 
1000,000.000,000 ; or a thouſand times a thouſand 
Millions of Buds upon the ſame Tree, each of 
which, according to the Nature of Trees, will 
produce.one or more Fruits, 

It muſt not be here objected againſt us, that 
ſich a Tree which produces Branches from all 
its Buds, would become a thick, cloſe and con- 
fuſed Wood, inſomuch that it would be able to 
yield no Fruit at all; becauſe, beſides that, no 
Body can tell how the growth or encreaſe of Trees 
would have been, in caſe they had been free from 
the Curſe, the Augmentation only of the length 
of the Branches between two Buds would have 
ſolved the ſame. And if we ſhould ſuppoſe, for 
Argument ſake, and for a greater Conceſſion, that 
the three uppermoſt Buds of each Branch ſhould 
only be Wood-Buds, and that the ſeven under- 
moſt ſhould produce Fruit in their Seaſon ; there 
will be after this manner likewiſe Air and Room 
enough between every Branch of the Tree; which 
after having ſtood twenty Years, without reckoning 
the Fruits of the intermediate Yearsg would be 
able to yield in the 2oth or laſt Year, a great ma- 
ny thouſand Millions of Fruits from ſo many 
Buds. 

Yea, that at preſent there are, innumerable 
Buds that remain uſeleſs and fru:tleſs upon Trees, 
may be ſeen by lopping the moſt and greateſt Bran- 
ches of one that is ſtrong and ſound ; where 
one ſhall {£2 2 vaſt Number of young Branches 
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peeping out at ſeveral Places. Now that they 
cannot ſhoot out but at the ſame place where 
there were Buds firſt, may appear plain enough 
to any one that but takes the Pains of ſlitting 
a ſlender Branch through its Bud lengthwiſe, by 
which he will be convinced, that in the Buds 
only are the Paſſages through which the Wood- 
Fibres or Veſſels can run outwards. Beſides that, 
there may be many others that eſcape our Sight ; 
as on both Sides, in the Seam of each Branch 
where it is faſten'd to the Wood, there are two 
Buds that few People have obſerved : Which, 
if the Branch be cut acroſs, of the thickneſs of 
a Crown-piece, do almoſt always afford two Fruit- 
Branches; or only one on that fide of the Tree 
that the Perſon who cuts it has a Mind to pro- 
duce it, eſpecially if with his Knife he cuts away 
the other Bud. | See La Quintinye, Part. IV. Cap. 
XVII, and XXI.] | 

They that would be informed of ſomething al- 
moſt incredible concerning the Fertility of Trees, 
may conſult the Tranſactions of the Royal French 
Academy, for the Years 1700, and 1701, where he 
will likewiſe find the ſame proved as to Sorrel, 
Parſly, and other Garden-ſtuft, by a Calculation 
made upon the Number of Branches and Sprigs, 
cut off from Trees and other Plants, and by count- 
ing the Seed found in each Branch thereof, and in 
particular the wonderful Fruitfulneſs of a Grain of 
Wheat, in many Ears exceeding the Number of 
thoſe we commonly find produced thereby ; but 
we have dwelt two long upon this Subject, and 
therefore ſhall paſs forwards. 


Srcrx. 
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Scr. XXXV. Convictions from the foregoing 
| 5 Obſervatrons. 


Toconclude; Let any one who has read the fore- 
going Sheets, and particularly what we have quoted 
trom the Tranſactions of the French Academy, tell 
us, whether he be not convinced, that the Plants 
by their Structure are diſpoſed to much greater 


Encreaſe than they really produce. Certainly the 


Gentlemen Members of the ſaid Academy, who 
fo diligently and nicely obſerve every thing, do 
own, that they are convinced and ſatisfied there- 
with, by ufhering in a new Diſſertation with theſe 
Expreſſions; No Plant does ever arrive to its entire 
Perfection, in compariſon of the Parts with which it is 
furniſhed. | See the Memoirs 1701. p. 3 26.] From 
whence the foregoing Objection 1s ſolved ; it ap- 
pearing thereby, that altho' there were incom- 
parably more Men in the World, the Plants would 
be more than ſuffictent for their Food, if they 
were as fruitful as they ate capable of being by 


the preſent Structure of their Parts. And it is 


alſo true, that there muſt be a Cauſe or Power in 


Nature, whereby among ſo many thouſand Plants, 


in ſo many thouſand Vears, there has been hard- 
ly one but what has been hinder'd from doing 
what it ſeemed to be made for, that is, from put- 
ting forth all the Buds contained in them, and 
the Fruit that ſhould proceed from thence. Now 
let an Atheiſt or Infidel ſhew us the Reaſon and 


the Neceſſity why this Obſtruction ſhould have 


any place in Nature, notwithſtanding that the 
Structure and Faculty of all Trees does unqueſtio- 


nably tend to the contrary. If any Body ſhould 


pretend to aſcribe this to any defe& in the Sun, 


Air or Earth, it would be very probable, that * 
| | 0 
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ſo many Climates and Soils there might at leaſt 
one Tree have been found capable of exerting all 
that Fruitfulneſs to which its natural Structure had 
diſpoſed it. But this not being ſo, any where, 
it muſt be owned, that the thing irſclt ſhews, that 
thoſe who deduce it from the Curſe of an angry 
Gov, as his Huly Word has taught ws, do fur- 
niſh us with an Argument that gives the greateſt 
Light to that which is, and would otherwiſe re- 
main obſcure to every Body, tho” it ſhould not be 
allowed to be true. However, that which can 
be by no means denied, 1s, that that Sentence 
which was pronounced in the beginning of the 
World, has been hitherto undeniably and inceſ- 
ſantly executed; and that ſo illuſtrious a Man, 
who had ſo much Honour to loſe, as the Writer of 
the Holy Scriptures, muſt have had more than 
a humane Certainty of what was afterwards to 
happen in Nature, who durſt, wich ſo much Afſ- 
ſurance, foretell a thing that was likely to be op- 
poſed by all Men of Judgment and Underftand- 
ing, from the beginning of the World to this 
time: For 'tis beyond all doubt, that ſo long as 
the World has laſted, every Man that has con- 


cerned himſelf in the leaſt in the Buſineſs of 


Agriculture, has exerted his utmoſt Diligence to 
find out Methods to increaſe the Fertility of all 
uſeful. Plants, and to diminiſh the ſame in the 
hurtful ones. 


Secr. XXXV. of Sea. Plants 


Now it ſeems proper that ſomething ſhould be 
ſaid here about the Plants that grow at the Bot- 
tom of the Sea, of which they that would ſee a 
brief Account, may find it in the Tranſactions of 
the French Academy for the Year 1700. where 5 
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will appear like ſo many Wonders, to ſee them 
ſpringing out ot ſomething that has no reſemblance 
of Roots, and in Places entirely unfruitful ; for- 
aſmuch as being formed of a ſmooth, flat, round- 
iſh Body, with Parts like Leaves, without any 
Appearance of Fibrous Roots, they adhere to 
Rocks, Stones and Shells, and other hard Bodies, 
thro* which there does not ſeem the leaſt Sap to 
be conveyed for their Nouriſhment. ' Mr. Tourne- 
fort reckons up four ſeveral Kinds of this Sort of 
Plants in the abovemention'd Pace. 

Now that which is to our purpoſe in this Mat- 
ter, is, that in order to convince thoſe that deny 
the Divine Perfections, that Plants are neither 
produced by Chance, nor by any ignorant neceſ- 
ſary Cauſes, the Great Creator thereof has been 
pleaſed to ſhew hereby; Firſt, That whereas all 
other Plants ſcem abſolutely to require to live in 
Air, his unlimited Power, which only operates ac- 
cording to the Council of his own good Pleaſure, 
will not be bound by ſuch Laws; cauſing for 
that very End certain Plants to grow and live. in 
the deepeſt Bottom of the Sea, where all others 
would certainly die. And, Secondly, to ſhew, that 
mere Chance can have no place here, he has fur- 
niſhed them with all the Inſtruments that are re- 
quiſite for the Growth, Production, and farther 
Structure of a determinate Sea-Plant. The ſame 
Proof has been likewiſe uſed above in the Com- 
pariſon between Fiſhes and other Antmals that 
live in the Air; and it appears from both, that 
this Wiſdom is not confined either to Number, for- 
aſmuch as the Fiſhes and Sea-Plants are innumera- 
ble; nor to Kind, fince there is ſo great a variety 


of both; but that it does all things for its own. 


Glory, and in Conformity to its own Pleaſure. 


SECT. 
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Sect. XXXVI. Convittions from all that has been 


ſaid above. 


Now to draw a Concluſion from all this, and 
to ſee what thole Mathematicians, who ftand in 
the firſt Rank among the Enquirers into Nature, 
have thought upon theſe Matters, we cannot do 
better than to quote the Expreſſions of Mr. Huigens 
in his Coſmotheoros, p. 18, and 19. No Body, I think, 
will deny that there is ſomething greater and more won- 
derful in the Strufture, Life, Manner of Growth, and 
Productjon of Plants and Animals, than of lifeleſs and 
inſenſible Bodies; tho theſe latter may be more re- 
markable for their Magnitude, ſuch as Mountains, 
Rocks, Seas, and the like. Moreover, in both thoſe 
kinds of Animate things, the Glory of the Divine Pro- 
vidence and Wiſdom appears much more differently and 


eminently. For tho a Diſciple of Democritus, or of 


Carteſius, ſhould perhaps ſay, that in order to ſhew how 
every thing that we fee both in Heaven and Earth has 
acquired its Exiſtence, nothing more is meceſſary than 
Atoms or little Particles of Matter and Motion; yet he will 
in vain endeavour to apply the ſame to Plants and Ani- 
mals, nor be able to bring any thing probable from their 
firſt Exiſtence and Structure Since it appears but too 
plainly, that ſuch things can never proceed from a ſimple 
and accidental Motion of Bodies, foraſmuch as all things 
are found therein to be adapted to certain Ends and 
Purpoſes, with the utmoſt Foreſight and penetrating 
Knowledge of the Laws of Nature and Mathematicks ; 
to ſay nothing of the Wonders of their Production. 

I thought this Paſſage, of which kind I could 
have produced many more from great and good 
Philoſophers, very proper in this Place; Firſt, 
Becauſe an unhappy Atheiſt might icarn from 
hence how vain that Expectation 1s wherewith 

| many 
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many of em are wont to flatter themſelves, name- 
ly, that Men of the greateſt Judgment have en- 
tertained the ſame Sentiments with them : Since 
we here meet with ſo famous a Naturaliſt, and 
one ſo highly eſteemed by the learned World, 
with whom few of theſe Infidels can have the 
Confidence to compare themſelves, ſpeaking after 
a manner entirely different from their ill grounded 
Opinions of the Divine Wiſdom and Providence. 
Secondly, Becauſe what we have juſt now quoted 
ſhews, with how much reaſon Atheiſm ought to 
be ſuſpected by itſelf of Error and Falſity, ſince 
we ſee ſuch great Mathematicians openly acknow- 
ledging that which an Infidel muſt deny, it he 
would quiet his own Mind. Thirdly, Every one 
that has read this Book of Mr. Huigens, muſt like- 
wiſe own, that he does therein make a very care- 
ful Difference between what can be proved True, 
and that which is Uncertain, and can only paſs 
for mere Conjetture : Since this great Mathema- 
tician expreſly declares, that he would not have 
ſeveral of the Opinions which he there propoſes, 
to be received for more than Gueſſes and Uncer- 
tainties. : 
Nov let an Atheiſt examine himſelf, whether 
he can by far alledge ſo much Probability for his 
Sentiments, as is to be found in theſe Conjectures, 
and let him compare the one with the other. 

This worthy Author (that we may carry the 
Compariſon yet farther) lays down in his Cof- 
motheoros ſome ſettled Mathematical Truths, and 
which Experience has render'd certain; and ſhews 
how his Conjectures may be made to agree there- 
with : Now what has an Atheiſt ever done like 
this, who never could advance any other than 
his own ſimple Notions for a Foundation to his 
Sentiments ? | | 

2 Moreover, 
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Moreover, if Mr. Huigens ſuppoſes, that it can- 


not be proved to be impoſſible in Nature, that 


there is Land and Sea-Animals, Plants, and the 
like in the Planets ; he ſhews likewiſe, by an un- 
deniable Experience, that ſomething analogous 1s 
found upon this Globe. On the contrary, an 
Atheiſt maintains, that ſuch ſurpriſing Maſter- 
pieces, as Animals and Plants are produced by 
Chance, at leaſt, without the Wiſdom of the 
Maker ; in which, however, ſo many well adapt- 
ed Inſtruments, and ſo many different Motions, 
all ſerving to the ſame Purpoſe, are to be ſeen : 
Notwithſtanding which, he has never yet been 
able to ſhew any thing like them in Works of much 
leſſer Skill and Artifice, ſuch as Watches, Mills, 
or even in the {imple Structure of Houſes and 
Chambers, which for the number of Inſtruments 
and multiplicity of Motions, fall infinitely ſhort 
of any living Creature or Plant. 

Finally, Notwithſtanding all theſe things, this 


Gentleman confeſſes all his Speculations to be no 


more than Conjectures ; whilſt the Atheiſt, that 
cannot advance near ſo far, and who has the ana- 
logous Experiments perfectly againſt him, will have 
his Notions paſs for irrefragable Truth, even with 
the Danger of everlaſting Miſery. 


The End of the Second Volume. 


